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Every time a Nazi fighter goes down in smoke 
we are just that much closer to building the 
Aircraft Pumps of Peace. 


The faster the lead is pumped, the sooner the 
gas will again be pumped for the Planes of 
Peace. 


Every citizen needs to work harder. More pro- 
duction per man-hour and more War Bond buy- 
ing will definitely help win this war more quickly. 


ROMEC PUMP COMPANY, Elyria, Ohio, U.S. A. 


Manufacturers of Aircraft Pumps and Accessories 
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HOW GOODYEAR AIRCRAFT 
CORPORATION SERVES THE 


AIRCRAFT INDUSTRY ELECTRIC FURNACE BRAZING OF 


1. By constructing sub- 


assemblies to manufac- PARTS INTO ASSEMBLIES highly 


turers’ specifications. 


all successful Goodyear Aircraft adaptation of fur- 


types of airplanes. nace brazing permits assembly from simple 
3. By re-engineering parts ' 

for mass production. machine parts of many items that formerly had 
4. By extending our re- to be “hogged out” or welded —saving time 

search facilities to aid the 

solution of any design or and labor, and producing a strong part at 


engineering problem. 


5. By building complete low cost. 


airplanes and airships. 
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Meteorology in International Air Commerce 


F. W. REICHELDERFER* 
United States Weather Bureau 


SUMMARY 


In every air transport operation the 
state of the atmosphere—that is, the 
weather—is a factor. Atmospheric pres- 
sure, temperature, wind, and even hu- 
midity enter into aircraft performance. 
Sometimes, they affect air safety. In 
earlier days weather information was 
needed primarily for safety. Now it is a 
factor of increasing importance in pay 
loads, performance, schedules, and overall 
operating efficiency. Weather informa- 
tion shows the pilot and the operator how 
to make best use of existing conditions. 
For this purpose certain meteorologic 
facilities are necessary. Examination of 
the subject in relation to international air 
commerce shows several general require- 
ments. These are described in this paper. 


EvoLUTION OF WEATHER SERVICE IN 
Arr TRANSPORTATION 


ArRWAYs meteorologic organiza- 

tion in the United States is the out- 
come of necessity. It represents today 
what experience in air transport has 
found essential for efficiency and safety. 
The basis of modern weather service is 
a world-wide system of meteorologic 
stations that make frequent reports of 
weather observations to designated 
centers where weather maps are drawn 
several times daily and constant watch 
is maintained over the ceaseless changes 
inthe atmosphere. In this country the 
meteorologic organization has  de- 
veloped two supplementary but some- 
what distinct methods of operation and 
application. These may be called (1) 
the “spot weather” method and (2) the 
synoptic weather method. The two 
usually operate more or less as a single 
system, and in many instances a given 
report or station serves both methods or 
purposes. Often the distinction is little 
more than a difference in interpretation 
or point of view, but in a review of how 
the system evolved the difference is im- 
portant. 

When modern weather services began 
several decades ago, the synoptic 
weather reporting stations were few 
and far between. ‘Reports were only 
sufficient to draw a general weather map 
and were not closely spaced or frequent 
enough to give the detailed information 
and the more specific forecasts required 
for aviation. Pilots found the general 
forecasts inadequate and often did not 
trust them. They turned naturally to 
the spot weather teport as something 
definite and factual; an actual observa- 


Presented at the Air Transport Meeting, 
LA.S., Washington, D.C., October 26, 
1943. 

* Chief. 


tion as distinguished from a forecast or 
an opinion, however expert. The first 
full-scale experimental airways weather 
service was built around frequent spot 
weather reports as a step toward greater 
accuracy in weather information. But 
even in this service there is an element 
of forecasting because it assumes that 
the spot weather condition will prevail 
until the plane arrives at the reporting 
station. This assumption was usually 
correct when flights were short, but, 
despite its momentary accuracy, the 
spot weather report is far from adequate 
and has serious disadvantages. It does 
not always warn against sudden changes 
in weather; it often fails to disclose bad 
weather between stations and it does not 
in itself give the information required in 
forecasting the weather for extended 
trips and for planning scheduled opera- 
tion hours or days in advance. It im- 
plicitly assumes that meteorologic fea- 
tures are more or less permanent and 
stationary like the mountains and 
plains on a topographic chart, and it 
tends to overlook the complex and some- 
times dynamic changes that go on un- 
ceasingly in the atmosphere. The free 
air is never really static and it is im- 
possible to set up a spot weather system 
that would give reports with such fre- 
quency and from sufficient stations to 
keep up with the changes in weather in 
the many localities where air transport 
and other activities are concerned. 
The purpose is accomplished in another 
manner. The spot weather report is 
essential, however, as an up-to-the- 
minute local observation for immediate 
air traffic control, for take-off and land- 
ing, and for confirmation or correction 
of the weather analysis and forecast 
when conditions are changing rapidly. 


The Synoptic Weather Report 


The synoptic weather report, as dis- 
tinguished from the spot weather report, 
is designed primarily for use in drawing 
weather maps used by the meteorologist 
to analyze the situation and forecast the 
trends and new developments in atmos- 
pheric conditions. It goes beyond the 
limitations of the spot weather report 
and makes it possible to describe and 
forecast the weather at many places 
from which reports are not received. 
Essentially, the synoptic system makes 
use of a network of reporting stations 
selected so as to be representative of 
conditions in the general area in which 
each station is situated. Systematic re- 
ports of significant weather elements are 
collected by wire or radio several times 
daily. These furnish a representative 
“sampling” of the atmosphere over the 
continent, the hemisphere, or the globe 
and give the meteorologist the data he 
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needs to analyze the air-mass situation, 
determine the immediate causes of ex- 
isting weather conditions everywhere 
over the region, and estimate the future 
weather developments. In other words, 
by interpolation in space he determines 
the conditions in areas between report- 
ing stations, and by extrapolation with 
respect to time he forecasts the weather 
in the near future. To some extent 
also, he can extrapolate beyond the 
boundaries of his map and give certain 
information about the meteorologic 
situation in contiguous areas. 

Synoptic reports and weather maps 
are indispensable in briefing the pilot on 
the changes in weather during extended 
trips and in other phases of aviation 
weather service. They are the only 
practical approach to weather informa- 
tion for operations over oceans and bar- 
ren or undeveloped continental regions 
where frequent spot reports are not 
obtainable and only a meager sampling 
of weather conditions is available from 
the widely scattered reports of desig- 
nated ocean ship observers or regular 
synoptic stations. 

The network of observing stations 
and ships was gradually extended over 
land and sea until reasonably adequate 
weather information was available over 
many regions before war broke out, but 
this network will have to be greatly 
amplified and extended to meet the 
future needs of air commerce. The 
requirements cannot be stated in detail 
now, but they can be indicated in a 
general way. 


Arr TRANSPORT REQUIREMENTS IN 
METEOROLOGY 


Without going into the technical 
aspects of meteorology the weather 
information commonly of interest in a'r 
operations may be divided into, first, 
local landing conditions at regular air- 
ports and, second, general upper air or in- 
flight weather conditions. 

The local airport requirement that 
includes all of the usual information for 
take-off, landing, and air traffic control 
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WET blanket is heavy only because it has absorbed 

water. While none of the materials used in your 

planes resemble a blanket in appearance, many may 
absorb weight just as readily. 


For instance, oil seals, hose, packing, gaskets, grom- 
mets, diaphragms and all other resilient parts when used 
in the presence of oil, may act like a blanket by absorbing 
weight not included in the original design calculations. 


With thousands of such resilient parts in a single plane, 
the extra dead weight caused by oil-absorption may be- 
come a real “wet blanket” in its later performance. 

That’s why Hycar with its light weight—15% to 25% 


(4) 


lighter than many other synthetics—and its superb re- 
sistance to oil to keep it light—gives protection against 
increased dead weight not offered by any other material. 

Oil-swell can be closely controlled with Hycar to insure 
dimensional stability. And Hycar has an operating range 
of —65° to +250° F. and abrasion resistance 50% better 
than natural rubber. Unlike many other oil-resistant syn- 
thetic rubbers, Hycar has a minimum tendency to cold flow 
even at elevated temperatures, after taking the initial set. 

You need these qualities in resilient materials used in the 
presence of oil. Let our technical service staff help solve 
your individual problems. Hycar Chemical Co., Akron 8, 0. 


Hycar 
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METEOROLOGY IN INTERNATIONAL AIR COMMERCE 9 


in the vicinity has its own detailed prob- 
Jems such as that of satisfactory, con- 
tinuous measurements of cloud ceilings 
and visibilities, but it creates no diffi- 
culties that are peculiar in its relation to 
international air commerce. Every im- 
proved airport with navigational aids 
and landing facilities is or can easily be 
equipped with the standard meteorologic 
instruments that give barometric read- 
ings for altimeter settings, cloud heights 
and visibilities for the aircraft ap- 
proaches, wind directions and velocities 
for take-offs and landings, and other 
local weather observations needed under 
some circumstances. These are readily 
obtained with the equipment that forms 
a regular part of airport  installa- 
tions. 

The second requirement, in-flight 
weather conditions for an extended 
trip, is the subject that needs attention. 
This includes wind information at flying 
levels for use in computing fuel require- 
ments, pay load, etc., and information of 
special conditions that may necessitate 
changes in altitude or route—for ex- 
ample, cloud layers that call for instru- 
ment flying or cause ice accretion on air- 
craft and points or zones of excessive 
turbulence in severe thunderstorms and 
local tornadic disturbances. These con- 
ditions may be experienced en route, 
and unless their existence or develop- 
ment is known beforehand they may 
adversely affect operating efficiency and 
even involve safety of aircraft. 


Importance of Weather Phenomena 


Some of the weather phenomena just 
mentioned are of interest primarily in 
connection with operating efficiency, 
others relate primarily to safety, and 
practically all involve both these inter- 
ests to greater or less extent under 
special circumstances. The relative 
importance of each and its application 
to the individual case are aspects best 
left to the pilot, operator, or controller 
directly concerned. The question is 
how can accurate information of sig- 
nificant meteorologic conditions on ex- 
tended flights be obtained and what re- 
ports and facilities must the meteorolo- 
gist have in order to give reliable fore- 
casts. 

It may be pointed out here that the 
meteorologist is often expected to per- 
form the impossible. His science is not 
occult. Like other physical sciences, it 
utilizes physical principles‘and requires 
certain basic data in order to produce 
sound results. The meteorologist can- 
not, for example, tell from a single local 
observation what is happening in the 
weather of a remote region, although he 
may often extrapolate with reasonable 
accuracy for a considerable distance if 
his local observation is a complete 
sounding of the air from the ground to a 
high altitude. Meteorology takes the 


representative samples of weather condi- * 


tions given in synoptic reports; studies 
their interrelations, their trends, and the 
factors that make for further change 
with space (3 dimensional) and time; 
and gives a fairly accurate estimate or 
forecast of conditions not available in 
direct observations. The more detailed 


and representative the observations at 
hand in the form of synoptic reports, the 
more accurate the answer that the 
meteorologist can give. Certain phe- 
nomena such as general gales and hurri- 
canes can be recognized and described 
with relatively few reports; others such 
as violent local thunderstorms can be 
intercepted with certainty only by a 
closely spaced network of reporting 
stations. The conditions that lead to 
development of these storms can usually 
be recognized in a general area by study 
of the weather map analysis, but the 
exact time and place of occurrence are 
difficult and often impossible to tell 
from observations of the normal station 
network. Although the mechanism of 
the atmosphere as a whole is more or less 
interrelated, it is not in the fixed manner 
of a train of gears in which the position 
of one element determines the positions 
of the others. In different instances the 
same general atmospheric situation, 
apparently identical as far as the broad- 
scale analysis shows and _ practically 
identical in many localities, may be 
greatly different in other details—for 
example, in the icing or turbulent por- 
tions which may occur in quite different 
localities. 


Analyzing Weather Situations 


An examination of the typical param- 
eters of critical atmospheric disturb- 
ances gives an idea of the network spac- 
ing necessary to give representative 
observations and a correct analysis of 
the weather situation. Thus, general 
storms and gales, which are large-scale 
weather phenomena usually many thou- 
sands of square miles in extent at any 
one time and sometimes several hundred 
thousand square miles, can be located 
from relatively few synoptic reports. 
Wind observations at flying levels can 
be obtained in three or four ways—pilot 
balloon soundings, radiosondes (directly 
by ranging or indirectly from pressure 
data), and aircraft drift readings. For 
preparation of flight plans and for navi- 
gational purposes, wind conditions at 
flying levels can usually be analyzed and 
reliably forecast if the network has a 
pilot balloon station for every 25-30,000 
sq. miles of territory. For adequate 
coverage all over the globe, between 
5,000 and 10,000 such stations would be 
salled for, but practical considerations 
such as the impossibility of maintaining 
this network at sea and in polar regions 
would reduce the number. For unde- 
veloped regions and at sea, perhaps an 
average of one station for winds aloft 
for each 100,000 sq. miles would con- 
stitute an ambitious program but this is 
close to and at times below the minimum 
for giving adequate information of winds 
at flying levels. With fewer than this 
the safety factor that must be carried in 
fuel load makes for inefficient operation, 
or alternatively, the risks eventually 
lead to loss from unexpected head winds. 
In well-populated countries where a 
larger number of stations can be main- 
tained they should approach the average 
of one station for each 25,000 sq. miles, 
which is approximately the density of 
observations of winds aloft found neces- 


sary in the United States for efficient 
and safe air transportation. 


Reporting of Limited Storms 


The foregoing comments refer to the 
network of stations for observations of 
winds at flying levels. This item has 
been placed first because air transport 
representatives interested in transocean 
and other long-haul operations believe 
that if they have accurate information 
of wind to be expected en route and re- 
ports of landing conditions at terminal 
airports they can operate in any kind of 
weather. They would fly through, 
around, or above other unfavorable 
conditions, these normally being more 
limited in extent than areas of general 
gales. Transocean flying is not simply 
a matter of avoiding strong head winds, 
however. There are local squall winds 
and other destructive weather condi- 
tions, clouds that cause rapid ice accre- 
tions on aircraft, thunderstorms, and 
tornadoes with extreme turbulence and 
wind shear, and it is important to know 
of and plan for these conditions in ad- 
vance. It is not always possible for the 
pilot to recognize and avoid them when 
he encounters them unexpectedly in 
flight. The station network for ob- 
serving winds aloft is not sufficient to 
discover all severe storms. Many are of 
limited extent and, as implied in the 
remarks on spot weather reports, a pro- 
hibitive number of weather stations 
would be required to locate and report 
immediately every local storm that 
brings risk of serious damage. The 
most destructive storm known, the 
tornado, often covers only a fraction of a 
square mile at any moment, yet it 
wrecks the strongest structures. It 
occurs usually in connection with low 
clouds and bad weather which prevent 
its being observed more than a mile or 
two away; it passes a given point in a 
few seconds and its destructive path is 
sometimes only a few hundred yards 
long. A system for reporting such 
storms would require a station every 
few miles, a total of more than 50,000 
stations for the portions of the United 
States where these storms occasionally 
occur. They sometimes develop so 
quickly that they are past before warn- 
ings based on direct observation could 
be broadeast. Although destructive 
storms occur infrequently in any one 
locality and never in some regions, they 
do occur frequently and, in fact, daily 
in one place or another of the globe, 
and it is necessary to know these 
places in order to avoid them. Similar 
comments apply to those limited cloud 
layers and zones of poor visibility which 
necessitate changes in flight plans and 
routes. A more practical means than 
the spot weather report is needed to 
foresee the development and general 
location of these unfavorable condi- 
tions. Weather-map analysis and fore- 
sasting are the best alternative yet de- 
vised for this purpose with storms too 
limited in extent for direct observa- 
tion. 

The ideal synoptic weather network 
for obtaining reports for weather-map 
analysis would, have facilities for com- 
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What's a HELICOPTER 
ENGINE look like 7 


HAT’S a question lots of people have been 

asking—and here you have one answer. For 
here for the first time is shown a Franklin air- 
craft engine designed to power post-war heli- 
copters and already in use in several experimental 
installations. 


It’s been compared in appearance to a boiler 
or a diving bell, but actually it’s a six cylinder, 
opposed, air-cooled engine. Fundamentally, it’s 
very like a conventional Franklin engine, except 
that it is mounted vertically diréctly below the 
main rotor shaft, and almost completely covered 
by an air housing, which directs air for cooling 


over the engine from an engine-driven fan. 

Aircooled Motors has been making Franklin 
helicopter engines for almost four years. It was 
a Franklin that powered the Sikorsky ship which 
broke the world’s helicopter endurance record 
in 1941. It was a Franklin which powered the 
PV-2, latest helicopter to make a public demon- 
stration flight. And Franklin engineers are work- 
ing steadily to bring helicopter engines to ever- 
higher levels of performance, so they'll be ready 
to go into production quickly with efficient 
engines for your post-war helicopter. 


AIRCOOLED MOTORS CORP. * SYRACUSE, N. Y. 
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plete surface and upper-air observations 
at intervals sufficiently small in time 
and distance to give a continuous and 
detailed analysis of significant atmos- 
heric conditions. It is estimated that 
this might call for 600 complete synoptic 
stations for the United States and more 
than 25,000 for the globe as a whole— 
one for every 5,000 sq. miles, approxi- 
mately, in most regions. In the United 
States the number of stations for syn- 
optic observations at the ground now 
approaches this density. But the num- 
ber of stations for upper-air soundings, 
particularly radiosondes, is much less 
because of the greater cost of operation 
of this type of station. The network 
found necessary in this country is 
probably the minimum goal for planning 
airways weather service in other regions 
concerned with international air com- 
merce in appreciable volume. That is, 
the plan should provide for a surface 
synoptic station for each 5,000 sq. 
miles, approximately; a pilot balloon 
(winds aloft) station for each 25,000 sq. 
miles, as stated in preceding paragraphs; 
and a radiosonde station for each 50,000 
sq. miles. The three purposes—surface 
observations, winds aloft, and radio- 
sonde observations—are combined in 
one station whenever practicable. 


Pilot’s Reports 


Where facilities for upper-air observa- 
tions cannot be set up, surface observa- 
tions must serve as a substitute. Some- 
times an increase in the number of sur- 
face stations is a fairly satisfactory sub- 
stitute for some of the missing aerologic 
(upper-air) stations. There is another 
substitute that can be utilized much 
more fully than it has been up to the 
present. This is the weather observa- 
tion of the pilot or the navigator on 
scheduled trips, especially over sea—the 
in-flight or the postflight report. Al- 
though this type of observation cannot 
give as complete soundings of the 
atmosphere as a regular aerologic sta- 
tion, the profile view of weather over 
long distances which it can provide is 
useful in weather-map analysis, particu- 
larly if reports of cloud forms are in- 
cluded. Clouds in many cases write the 
life history of air masses and reveal 
much of importance in weather-map 
analysis. In-flight reports for aviation 
weather service are analogous to the 
surface vessel reports, which for years 
have been the foundation of meteoro- 
logic service for ships at sea. They can 
be organized to serve the common good 
and in large measure fill the gaps in 
weather information for flying over 
regions where neither the ideal nor 
the safe minimum in network of regular 
weather stations is immediately attain- 
able. A well-organized system com- 
bining the weather information from 
these several sources will give enough 
observations for the meteorologist to 
draw a reasonably complete weather 
map and arrive at an analysis essentially 
accurate and sound as a basis for fore- 
casting weather developments of interest 
In air transportation. These forecasts 
would include information of icing condi- 
tions in clouds, air-mass situations con- 
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ducive to extreme turbulence, and other 
significant weather conditions such as 
those mentioned in relation to efficiency 
and safety in air operations. 


Basic ORGANIZATION 


The work of the meteorologic organi- 
zation in connection with operation of 
the aviation weather service under con- 
sideration here may be divided into two 
steps or stages. First is the function of 
operating the basic network of synoptic 
weather observations. It includes the 
operations of observing, recording, re- 
porting, collecting, and analyzing the 
data in the form of daily weather maps 
and upper-air charts. Second is the 
interpretation of the maps and charts, 
their use in the preparation of forecasts, 
and the application of the information 
to individual plans and operations. In 
the many widely diversified fields of 
business, commerce, industry, and trans- 
portation the uses of weather informa- 
tion and forecasts and the advices re- 
lating thereto are numerous and varied. 
The first is inherently a government 
function like the postal service; the 
second is both governmental and indi- 
vidual or private in character. Deci- 
sion as to which character predominates 
is dependent upon the nature of the 
particular case. 


Operation of the Basic Network 


With reference to the first stage— 
operation of the basic network—the 
ideal organization from the point of 
view of meteorologic science is an inter- 
national system with observing stations 
and collecting centers wherever required 
for adequate weather analysis and with 
all instruments, readings, and methods 
coordinated through uniform standards 
and practices. This system would 
theoretically remove the errors that 
result from differences in instrumenta-, 
tion and interpretation and would lay 
foundation for the best meteorologic 
services for all purposes. Only one 
station for synoptic observations is re- 
quired in anv one place; duplicate sta- 
tions and systems are wasteful of time, 
personnel, and communication channels 
and, unless their reports are identical, 
they are likely to cause confusion. 
Stations that duplicate can be put to 
better use if placed where there are gaps 
in the network and where observations 
would serve the common good of all 
interests. One complete integrated net- 
work of basic observations provides 
authentic data for weather maps for all 
purposes. 


Weather-Map 
Forecasting 


Interpretation and 


The second stage, weather-map inter- 
pretation and forecasting, has manifold 
applications and may be practiced by 
many individuals in the same locality 
for private use without necessarily 
causing wasteful duplication. In some 
countries where government ownership 
of public services and utilities is ac- 
cepted, the meteorologic function is 
exclusively an activity of the govern- 
ment. In the United States where 
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private enterprise enjoys certain pre- 
rogatives, air carriers and other business 
organizations may have their own 
meteorologists to interpret the weather 
map and give exclusive attention to 
company meteorologic interests. The 
public service of the Weather Bureau in 
its capacity as the official meteorologic 
agency is available for use of all inter- 
ests. Special reports and forecasts are 
provided to whatever extent is possible 
with authorized Weather Bureau facili- 
ties. Private interests that desire sup- 
plementary or special services beyond 
the scope of those facilities may obtain 
them through their own use of 8 basic 
data or weather maps prepared ,by the 
Weather Bureau. Although the private 
practice of weather forecasting is pri- 
marily a private matter, there is an ele- 
ment of public responsibility because 
the basic synoptic reports and maps 
essential to the private practice of 
meteorology are provided by the 
Weather Bureau at public expense in 
the public interest. Government is 
concerned if these official reports are 
used in ways inimical to the common 
good or if private practice prevents full 
use of Government meteorologic service 
in safeguarding air transportation and 
other activities in which the public has 
a common interest. 

The status of the air carrier meteor- 
ologist in the United States parallels 
that of the company dispatcher. The 
responsibilities of private ownership, 
private operation, and dispatching carry 
also a degree of responsibility for 
meteorologic decisions. If the company 
prefers to meet that responsibility 
through its own special meteorologic 
staff which it employs to amplify and 
supplement the government weather 
service, the Weather Bureau collabo- 
rates to make that practice possible. 
At the same time public policy requires 
that the Bureau provide general air- 
ways meteorologic service, including 
forecasts for common use by the carriers 
and the public. The policy with respect 
to this second stage or aspect of meteoro- 
logic organization—i.e., weather fore- 
casting—differs somewhat in various 
countries in accordance ivith differences 
in economic and political views. 


COMMUNICATIONS 


Modern weather service is impossible 
without efficient communications. 
Weather reports are “perishable’— 
that is, for current use they must be 
delivered immediately and, except for 
subsequent climatologic uses, their 
value decreases rapidly if they are 
delayed. These remarks refer to their 
application in drawing the daily weather 
map. The map must meet strict dead- 
lines. Reports are lost for the daily 
map unless they are collected promptly 
from far and wide. It is not necessary 
to consider meteorologic communica- 
tions facilities in detail here. It is 
sufficient to point out that this is a basic 
requirement of weather service. It is a 
major project calling for closest coor- 
dination among communications agen- 
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Requirements of Local Air Transport Service 


N ALMOST ALL DISCUSSIONS of the 

future of air transportation the de- 
yelopment of local service, or ‘feeder 
service’ as it is often called, now plays 
alarge part. Much of the talk of such 
service has been in general terms, un- 
critical and unspecific. Within the 
past few months, however, a substantial 
number of serious studies of the possi- 
bilities of local operation have begun 
to accumulate. The Civil Aeronautics 
Board has been conducting formal hear- 
ings as a vehicle for the presentation of 
such studies;+ and a considerable num- 
ber of analyses have been presented by 
Government officials, by aircraft manu- 
facturers, and by air lines, both actually 
in being and potential. All this material 
will repay careful study by students of 
the principles of air transportation and 
by the members of the aeronautical in- 
dustry, as well as by the members of the 
Board and their associates who now 
have itin hand. The Institute’s meet- 
ing today provides another channel, of 
which I have been glad to take per- 
sonal advantage, for adding to the 
general stock of information, analysis, 
and opinion bearing on the scope of 
local transportation’s prospects, and 
upon the ways in which they can be 
most largely realized. 


Scope OF DEVELOPMENT 


The problem of scope is fundamental. 
The amount of special development 
work that the industry can devote to 
specialized equipment will obviously 
depend upon whether there is a reason- 
able prospect of selling 100 of the spe- 
cially developed aircraft, 1,000 or 
10,000. The prospective economy of 
operation of local lines will be largely 
dependent on the prospective volume 
of service. The value of short-range air 
transportation as a public service and 
the confidence with which the ordinary 
citizen can look to it to solve his prob- 
lems of personal mobility will in turn 
depend upon the extent of the trans- 
portation system that it proves eco- 
nomically possible to maintain—upon 
the closeness of the meshing of the 
ultimate air transport network and upon 
the frequency with which its various 
sectors are spanned by scheduled move- 
ments. 

So far as I am to venture prophecy 
on any of these matters, let me approach 
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it by way of examination of a few 
particular concepts. 


FEEDER SERVICE 


The first point of general examination 
relates to the practice, still widespread 
though somewhat less prevalent than a 
couple of years ago, of referring to all 
local operation as “‘feeder’’ service. The 
implication is that it is the primary role 
of local operation to collect and dis- 
tribute passengers, mail, and express 
that will be interchanged with a through 
operation at a convenient connecting 
point. The implication is misleading; 
for the cases in which that class of 
traffic is predominant, at least so far as 
passengers are concerned, will in faet 
be the abnormal rather than the typical 
ones. 

A true feeder service would be one 
that radiates out from a major air-line 
terminal to points within 30 or 40 
miles. As the distance gets beyond that 
general range, local traffic between the 
local points and the metropolis becomes 
increasingly important, and finally pre- 
dominant, with the feeding role receding 
correspondingly. 

few examples from existing ex- 
perience will illustrate the point. Gal- 
veston is only 38 miles from Houston; 
yet in September, 1940, the month of 
the last complete Civil Aeronautics 
Board traffic survey, out of a total of 
281. passengers originating or terminat- 
ing in Galveston, 142, or 51 per cent, 
were local travelers between Galveston 
and Houston only. Other pertinent 
instances, with data drawn from the 
same survey, are shown in Table 1. 
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The proportion of purely local travel 
is still high, even in many cases where 
the same air line that renders the local 
service also goes on to points beyond 
so that passengers are able to travel 
through the “point of potential inter- 
change” to other metropolitan centers 
without even changing to another plane. 
Galveston—Houston, Vancouver-Se- 
attle, San Diego-Los Angeles, and 
Hartford—New York are examples. 

The short-haul passenger is im- 
portant and will remain so. His rela- 
tive importance is likely to increase to 
above the level of present experience 
as shown by Table 1. The proportion 
of truly local traffic will, of course, vary 
in individual cases with a variety of 
local conditions, and in particular with 
the accessibility of the airport at the 
metropolitan center, and with the num- 
ber and variety of the connections that 
can be made there for other routes; 
but, in general, local service has been, 
and will remain, much more than the 
title “feeder service’ will properly 
cover. 


SERVICES IN BEING 


The second of the general notes is 
that local service is not a wholly un- 
familiar undertaking. To a modest 
extent, but still in an appreciable 
measure, it finds a place on the existing 
map of routes already certificated. 
We need not depend entirely on specula- 
tion. We have some experience upon 
which to draw. 

There is no natural severance be- 
tween local and nonlocal service, and 
any line that we draw to separate the 
two will have to be an arbitrary one. 
We may need such a line for certain 
purposes, technical or economical or 
both, but I shall not attempt to fix 
its location at the moment. Let me 
rather define local service in general 
terms, as being the conduct of scheduled 
air transport operations over a route 
on which stops are relatively closely 
spaced and on which most of the inter- 
mediate points, at least (and possibly 
one or both of the termini as well), are 
communities of less than the first 
magnitude. Table 2 shows a number 
of existing routes to fit that definition 

—especially its first part relating to 
interstop distance. 

In at least one case substantially a 
whole existing system comes within the 
terms of the definition given, as shown 
by the comparative figures in Table 3. 

Routes established with particular 
reference to the furnishing of local ser- 
vice may assume any one of several 
distinct forms. They may operate 
either: 
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TABLE 1 


Number of Number 
Passengers Making Only 

Point of Originating or a Local Trip Percentage 

Potential Intercity Terminatingat Between Two of Local 
Interchange Distance Local Point* Cities Named Passengers 
Los Angeles 29 114 12 11 
Cleveland 32 1,432 111 8 
Houston 38 281 142 51 
Manchester, N.H. Boston 44 96 54 56 
Providence Boston 49 181 165 91 
Flint Detroit 54 175 54 31 
Colorado Springs Denver 66 90 67 74 
South Bend Chicago 74 152 74 49 
Milwaukee Chicago 82 381 247 65 
Santa Barbara Los Angeles 85 114 86 75 
Hartford New York 92 2,124 1,064 50 
Portland, Me. Boston 96 976 559 57 
San Diego Los Angeles 122 2,106 1,459 69 
Vancouver Seattle 122 344 197 57 
Grand Rapids Chicago 132 760 685 90 


Metropolitan 
Point or 


Local Point 
Long Beach 


Akron 
Galveston 


* In cases in which an air route ran through the local point or in which that point was 
served by more than one route, only the passengers actually moving to or from the local 
point over the sector connecting it with the point of potential interchange are included. 
Thus, in the case of Milwaukee, the figure given for the total number of passengers in- 
cludes only those moving between Milwaukee and Chicago or between Milwaukee and 
more remote points reached by way of Chicago. It excludes those moving over the 
Milwaukee-Madison or Milwaukee-Twin Cities sectors. 


TABLE 2 


Number Average 
of Certi- Distance 
ficated Between 
Length Inter- Con- 
Terminal of mediate secutive 
Points Route Points Points 
Boston—Caribou, 384 43 
Me. 
Boston—Montreal 264 44 
Detroit-Chicago 261 44 
(by way of 
Battle Creek, 
etc.) 
Detroit — Sault 
Ste. Marie 
Norfolk — Knox- 
ville 
Jacksonville-Mi- 445 56 
ami (by way of 
Tampa) 
Denver-Wichita 75 
Salt Lake City— 6 8 76 
Lethbridge 


Population Average 
of Largest Population 
Inter- of Inter- 
mediate mediate 
Point* Points* 


161,100 62,200 


Populations of 
Terminal Points* 


2,673,100 42,900 


2,673,100 
2,110,700 


1,360,000 
4,384,000 


207,600 
312,200 


104,000 
144,000 


2,110,700 19,800 264,900 138,000 


333,500 242,300 219,400 147,000 


166,100 154,800 201,700¢ 66,000 


372,000 
218,500 


171,900 
25,000 


66,000 
74,300 


38,000 
34,000 


* All populations given are totals resident within a 25-mile radius about the center of 
the point primarily served, except that where two points are within 50 miles of one another 
the common chord of the two overlapping circles of 25-mile radius is drawn and is then 
taken as a part of boundary of each of the two areas concerned, so avoiding any duplica- 
tion of population count. 


t St. Petersburg and Tampa together. 


TABLE 3 


Total Number of 
Revenue Miles Flown in Individual Point-to-Point 
September, 1940 Flights Made 
2,238,300 
1,557,300 
97,100 


Average Length of Flight 
(Average Distance 
Between Landings) 


Carrier 
United 
T.W.A. 
Northeast 


(1) Radially from a traffic center to 
& series of points, with no opposite 
terminus of any great consequence in 
traffic generation. 


(2) As a loop, with each flight both 


originating and terminating at a single 
major center. 

(3) Between termini both of which 
are of substantial significance, and both 
of which may provide connections with 


other routes, but which do not provide 
enough through traffic to support a 
regular service of reasonable frequency 
without the help of the traffic originat- 
ing or terminating at the intermediate 
points. 

(4) Between major terminals already 
connected by so dense a flow of through 
traffic as to support an adequate service 
without reference to intermediate 
points, thus permitting the local opera- 
tion serving intermediate points to be 
considered as superposed on the through 
or nonstop service and in some degree 
independent of it. 


No one of these types is “best.” 
The population distribution, existing 
transportation facilities, terrain, and 
economic geography of the particular 
route will determine into which category 
it is to fall; but something may be said 
of their several special characteristics 
and special merits and limitations. 


The Radial Route 


The radial route serving a multiplicity 
of points, with only one major terminus, 
bears one grave economic handicap. 
Since a major proportion of the traffic 
on such a route will ordinarily be be- 
tween the several intermediate points 
on the route and the major terminus, or 
between the intermediate points and 
points beyond the terminus and reached 
by interchange there, and only a rela- 
tively small part between one inter- 
mediate point and another, the char- 
acteristic pattern will be one of pro- 
gressively diminishing load on the out- 
ward-bound trip from the principal 
terminal and progressively accumulat- 
ing load on the return. The condition 
of progressive variation is as unfavor- 
able as can be imagined for realization 
of a high load factor. If the maximum 
average load factor that can be at- 
tained on the first segment of the route 
without risking the necessity of turn- 
ing away any considerable number of 
applicants for space is 75 per cent, the 
corresponding factor on the last sector 
may have dropped to 30 per cent or less 
and the average to the order of 50. 
Where, on‘the other hanc’, there are two 
terminals possessing substantially equal 
attraction for traffic, the passengers 
outward bound from one of those ter- 
minals may be replaced as they dis- 
embark at the various intermediate 
points by newcomers taking passage 
for the opposite terminus. The point 
is almost too obvious in general terms 
to need explanation; and it is sta- 
tistically supported by studies of the 
variation of average load over a few 
representative routes, some of them 
radial and some of the two-major- 
terminal type, in September, 1940 (see 
Table 4). Unfortunately I had to 
take examples that are not really in 
the local-route class to illustrate the 
case of intermediate points between two 
major terminals, as Norfolk-Knox- 
ville was not operating at the time of 
the traffic survey and on the Detroit- 
Chicago route actual service was being 
rendered to only two of the five inter- 
mediate points. 
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TABLE 4 


Termini 
Boston—Caribou 
Detroit —Sault Ste. 

Marie 


Boston—Montreal 6.6—6.3—5.6—4 
SaltLakeCity-Great 6.0—5.7—5.2—4 
Falls 
New York—Washing- 10.2—9.5—7.8 
ton (via Philadel- 
phia and Balti- 
more) 
Los Angeles— San 10.2—9.5—9.9 
Francisco (via 
Bakersfield and 
Fresno) 
Los Angeles- San 7.4—8.1—8.0 
Francisco (via 
Santa Barbara and 


Monterey) 


Average Number of Passengers per Flight Ratio of Maximum 
on Successive Sectors, Starting from 
Terminal First Named 
6.5*—5.9—5.2—4. 1—3.6*—2. 1 
7.6*—6.8—5 .3—2.95 


Average Sector 
Load to Minimum 
1.6—1.0 


5 


.6 


* Number of schedules reduced at this point for the purpose of keeping the variation 
of average load less than it would have been if all flights had gone straight through. 


Despite the handicaps of a radial 
route with only one major terminus, 
there are cases in which it affords the 
only possible means of rendering any 
service at all. In northern New England 
and eastern Canada, for example, there 
is no possible terminal point that would 
have a pulling power on the traffic gen- 
erated at intermediate points in that 
area even remotely approaching the 
attraction of Boston. All services 
designed to serve a commuting public, 
too, are by definition in the radial 
category. Obviously, in such cases, 
there is no possibility of finding an op- 
posite terminal comparable in attraction 
with the metropolis to and from which 
the commuters make their daily jour- 
ney. 

The commuting flight that picks up 
traffic at several points will start with 
a minimum load, and progressively in- 
crease it as the destination is ap- 
proached. That is, of course, as true of 
rail service as of air service, perhaps even 
more so; but the economics of rail- 
roading are more elastic than those of air 
transport with respect to load factor. 
The air line must reckon on a reasonably 
high average load factor (certainly in 
the neighborhood of 60 per cent) to 
make both ends meet. Railroad rates 
and expectations, on the other hand, 
are adjusted in normal times to con- 
siderable amounts of operation with cars 
less than half full.t Also the load 
factor itself is more flexible. There is no 
absolute maximum limit on carrying 
sapacity, and occasional extraordinarily 
heavy loads can be cared for by allow- 
ing passengers to stand in the aisles, 
whereas the air lines must anticipate 
having a number of seats that at least 
closely approaches the absolute peak 
demand. 


t+In the years immediately before the 
war the average number of passengers car- 
ried in each car in all passenger train 
operations within the United States was 
only about eight. 


Load Variation 


The drawbacks of progressive varia- 
tion load can be reduced or even 
entirely overcome if individual points 
along the route supply enough traffic 
to connect them with the terminal by 
flights that will pick up only one or two 
or three points each, passing over the 


others nonstop. In rush-hour com- 
muting it may be hoped that most 
pickup points will supply enough 


travelers to allow operation of individual 
aircraft nonstop from each point to the 
terminal. The operation of nonstop 
service from each point or small group 
of points also permits a great saving of 
time from the outermost points; but 
the farther such a subdivision of opera- 
tion is carried, the smaller the aircraft 
that will have to be used, with resultant 
economic difficulties. Some of these 
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matters will be developed in more” 
detail in subsequent sections of the | 
paper. 

Loop-shaped routes encounter the 
handicaps of the straight radial ling 
in milder form, since there is a gradual 
transition from the outward-bound to 
the inward-bound flight, and passengers 
headed for the terminal points wil] 
begin to board the airplane at inter- 
mediate points preceding those at which 
the last of the outward-bound pas. 
sengers will have been dropped. 

The remaining possibilities, listed gs 
(3) and (4) in my initial tabulation, 
both correspond to the operation of a 
route connecting two terminals, both 
of substantial significance, by way of a 
number of closely spaced intermediate 
points. It is a case that is represented 
by several examples in the tabulation 
that I have made of load variation along 
various existing routes (Table 2), and 
it seems likely to be a common case for 
the future, if not indeed the generally 
prevailing one. , 

The ideal condition for load distribu- 
tion is that of a local service touching 
a string of intermediate points between 
two terminals of substantially equal 
importance and not more than 200 or 
300 miles apart. In this, as in other 
matters, the ideal seldom exists. 


TRAVEL BY THROUGH Loca, 
SCHEDULES 
The distinction between the two 


alternatives in this general group is 
based on the amount of service that 
could be supported by through traffic. 
It seems obvious that through pas- 
sengers, given a reasonable choice be- 
tween a nonstop service and one making 
intermediate stops, the two flights 
leaving nearly at the same time, would 
prefer the nonstop alternative. It 
seems equally certain that if there were 
only two schedules a day, one nonstop 
and the other with intermediate stops, 


TABLE 5 


New York— Boston- San Francisco— Chicago- 


Washington New York Los Angeles Twin Cities 


Number of nonstop flights per day (in 
each direction in September, 1940) 
Number of flights per day with inter- 

mediate stops 
1 stop 
2 stops 
3 stops 
Percent of total number of schedules 
operating with intermediate stops 
Average number of through passengers 
per day between terminals or points 
beyond 
Number of such passengers traveling on 
schedules making intermediate stops 
Percentage of total number of through 
travelers using schedules 
intermediat stops 
Percentage of 
schedules 


making 


travelers on local-stop 
who were going at least 
from one route terminal to the other 
Ratio of number of through passengers 
carried on each nonstop schedule to 
number of through 


passengers 
local schedule 


on 


25 


12.0 7.0 4.0 

8.0 7.5 0.5 
5.0 1.5 5.0 1.5 
1.0 

33 8 42.9 41 42.9 
794.5 645.9 422.3 173.8 
182.3 210.9 85.2 56.6 
22.9 32.6 20.2 32.6 
69.2 65.3 74.4 63.1 
1.68 1.55 2.83 1.55 
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The BF Coottrich Hiyplane off morith 


VOUGHT ‘CORSAIR F4U 


INVERTED GULL WINGS tell you she’s a 
Corsair. Terrific speed, high altitude, great 
fire power tell the Nips she’s something 
to be avoided . . . if possible. But it’s sel- 
dom possible because of the numbers of 
F4U Corsairs being turned out by Chance 
Vought, designers of this great Navy fight- 
er. She’s writing headlines today which 
will help us write the peace tomorrow. 


That’s why this month, B. F. Goodrich, 
maker of the finest aircraft tires, of the 
famous De Icers, Expander Tube Brakes, 
Bullet-Sealing Fuel Cells and scores of 
other vital plane-essentials, salutes the men 
and women of Chance Vought, who build 
“The Plane of the 
Month”. . . the 
Corsair. 
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®@ One of the many sponge 
sealing strips and the 
precision die with 
which it was processed. 


QO GUN TURRET leaked when it rained until a 
special sealing strip was developed that provided 
a dependable, practical seal. The odd shape of the 
seal was engineered by men at B. F. Goodrich who 
have been solving problems like it for dozens of aero- 
nautical applications. 


Rubber, whether natural or synthetic, is pressed 
through precision dies, and this process is known as 
“extruding.” Shaping and designing these dies re- 
quires careful engineering planning due to the pe- 
culiar flow characteristics of the rubbers used. Some 
of the dies, and the extruded strips that come from 
them, are shown on the next page. 

Although B. F. Goodrich dies already available 
cover thousands of different shapes, each new appli- 
cation is studied to be sure that the best results are 
obtained. If a custom-built die is needed, blueprints 
are made and the special shape is produced. 


MAKERS OF B. F. GOODRICH TIRES AND OVER 8O RUBBER ARWY 


EXTRUSIONS ANSWER MANY SEALING PROBL 


Another important factor in getting the best re- 
sults in making seals by extrusion is that the engineers 
working on the problem understand both natural and 
synthetic compounds. For when compounds change, 
the shape of the extruded piece may change due to 
differences in the amount of swell, and dies must be 
revised to allow for these differences. Two seals which 
might be identical in final shape may need different 
dies because one is made with an oil-resistant com- 
pound, and in the other, oil-resistance is not a factor. 

The applications of extruded seals are practically 
unlimited. Doors, windshields, and windows, regard: 
less of size or shape—bomb-bay assemblies—gun 
turrets and nose turrets. If you have any problem, 0 
matter how complex, that you think might be solved 
with a rubber ring, tube, strip or packing, address 
your inquiries to The B. F. Goodrich Company, Aero 
nautical Division, Akron, Ohio. 
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If it’s a strip, tube, or packing you need 
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“KNOW HOW” APLENTY is reflected in these 

simple-looking rubber strips. To begin with, there’s 

the compounding of whatever special-type rubber 

is needed for the strip’s intended use. Then there’s 

the die-making, which—as you can see from the- 
samples—is a painstaking, 
precision operation. You 
have to know rubber—what 
it will do and how it will 
flow—to make successful 
extrusions. 
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incers AMPLE MANUFACTURING capacity, skilled men, 
al and and precision machines are available now to meet 
ange, your needs. No matter what your problem is, if a 
rubber or synthetic rubber part might solve it, call 
on B. F. Goodrich. 
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NEW DATA BOOK...FREE 
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olved book is. It will give you a well-rounded 
dress picture of extruding and how B. F. Good- 
Aeros } rich extruded parts may help you. For 


your free copy write today (on company 
letterhead, please) toThe B. F. Goodrich 
Company, Aeronautical Division, Akron, 
Ohio. 
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HERE’S A SPEEDY WAY TO INSTAL 


ES The nut plate used in 

cloth-covered 
a\N aileron is a B. F. 

Goodrich Rivnut. 
It’s strong and dependable, made 
of aluminum alloy, saving plenty 
of weight. The simple, one-piece 
construction of the Rivnut makes 
installation so easy that even a 
green hand can learn to install 
Rivnuts and become highly profi- 
cient in a very short time. And it 
keeps the cost low, too. 
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CLOTH-COVERED SECTIONS! 


Ailerons...Rudders...Trim Tabs...Wings...Elevato 


First step in Rivnut installa- 
tion (A) thread Rivaut on 
mandrel of heading tool 


Smaller holes are needed with 
Rivnuts because they are so com- 
pact, yet they have a wider bearing 
area than any other fasteners of 
this type. The counterbore and 
sharp, clean-cut threads make 


FREE ! Today, send for your copy of ne 


data book. Gives Rivnut sizes, grip ranges, weights 
strength, etc. Just write (on company letterhead, 
please) to The B. F. Goodrich Company, Ato 
nautical Division, Akron, Ohio. 


screw insertion easier. 

There are other advantages of 
Rivnuts, too — both as nut plates 
and as blind rivets. Why not get 
the whole story about them right 
away? Remember — we can fill all 
normal orders promptly! 


Final step (C) remove 
too! by disengaging man- 
drel from upset Rivnut. | 


| 

Next (B) power or hand- 

B operated tool pulls up 
Rivnut, causing upset on 
blind side 
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Return from glory. . 


Here they come—back from another devastating raid 


over Europe. Sweeping in, while sunset hovers over 
this English landing field, each plane in the squadron 
makes a safe, cushioned landing on Aerols*. 


In every climate and on every terrain, Aerols are 
serving on American aircraft. Today, Aerols in- 
sure smooth, safe landings for our victorious air 
force; tomorrow, they will provide equally effec- 


tive service for America’s expanding air commerce. 


THE CLEVELAND PNEUMATIC TOOL CO. 
AIRCRAFT DIVISION + CLEVELAND 5, OHIO 


Also manufacturers of Cleco pneumatic tools, Cle-Air shock absorbers 
for vehicles and Cleveland rock drills for mining and construction. 
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the choice of the individual passenger 
would be dictated almost entirely by 
his desire with respect to the hour of 
departure, rather than by the effect of 
the indicated stops in lengthening the 
total elapsed time of one of the flights. 
Here, however, as in instances pre- 
viously cited, we need not depend en- 
tirely on general statements of reason- 
able expectation, for a certain amount 
of specific information can be drawn 
from past traffic surveys. Table 5 
gives the figures. 

The strong preference of the through 
travelers for the nonstop service is 
evident from the difference between the 
two sets of figures in italic type in each 
column and also from the last line in 
each. Undoubtedly, the figures would 
have shown it as stronger still if the data 
available had made it possible to ex- 
clude those who used one of the schedules 
making intermediate stops because it 
gave them a through airplane to their 
ultimate destination beyond the limits of 
the sector directly considered in Table 5. 
Of the 13 schedules that ran from New 
York to Washington with one or more 
intermediate stops, for example, one was 
a transcontinental sleeper, one went 
through to Cincinnati and Chicago, 
three to Texas, one to Florida, and two 
to Atlanta. Less than half of the total 
number terminated at Washington. 

As schedule frequency increases, the 
degree of preference for the express 
services will undoubtedly continue to 
increase; but, as the last line in Table 
5 indicates, it is already common for 
each nonstop flight to attract from two 
to three times as many through pas- 
sengers as make use of each of the flights 
that also serve intermediate points. 

Nevertheless, even on the well- 
traveled routes included in the table 
the proportion of through traffic that 
moves by the local-stop schedules has 
an important share in the support of 
those schedules. The total volume of 
travel between terminals so far out- 
weighs the volume to and from inter- 
mediate points that the great majority 
of through traffic can go to the nonstop 
schedules and there will still be enough 
left over to furnish a substantial back- 
log for the local-stop flights. In every 
one of the cases listed, more than 60 
per cent of the travelers by local flights 
were proceeding straight through from 
terminal to terminal. 

In the type of local service that is 
considered in this paper, however, it 
must be anticipated that the backlog 
of through traffie will shrink to well 
below the present normal. It is neces- 
sary to distinguish between the type of 
local-stop service now provided on the 
routes included in Table 5, with stops at 
& minimum interval of some 70 miles, 
and a service on which the interval was 
reduced to 20 or 30 miles and the num- 
ber of stops correspondingly increased. 
The fact that a nonstop flight between 
New York and Washington has a 
block-to-block time of an hour and a 
half, whereas the corresponding time 
for a flight with stops at Philadelphia 
and Baltimore is two hours, obviously 
has not prevented a considerable num- 
ber of through passengers from using 


the latter in particular cases; but, if 
half-a-dozen stops were to be made 
instead of two and if the total New 
York—Washington time further length- 
ened to some 2!/. hours or a little more 
as a result, the distinction between the 
patronage of the through and the local 
schedules would no doubt be more 
sharply drawn than it is now. 

Another factor will operate in the 
same direction. If fully adequate local 
service were to be given to the entire 
area between Boston and New York, 
for example, many local schedules along 
a number of different routes would have 
to connect those points in order that the 
desired number of localities might be 
touched with a satisfactory frequency. 
The number of local-stop schedules 
would become so large that such 
through traffic as did not take the non- 
stop flights would be spread out thinly 
indeed among the flights that serve the 
intermediate stops. 


Intermediate Stops 


The application of these rather gen- 
eral statements to the determination of 
the amount of traffic that intermediate 
points would have to produce to support 
a local service may be illustrated by a 
particular example. All the schedules 
operated through Providence,. R.I. 
during September, 1940, carried an 
average of 10.1 passengers on the 
Boston—Providence sector and 17.7 on 
the Providence-New York sector, not- 
withstanding the fact that each air- 
plane departing from Providence car- 
ried, on the average, only 4.1 passengers 
originating at that point and that each 
one coming in had an average of only 
4.7 passengers to be dropped there. 
If, instead of making an intermediate 
stop between Boston and New York 
at one large city, however, stops had 
been made at five or six much smaller 
points, those points would have had to 
produce a total of 8 or 10 passengers to 
justify the service (if DC-3’s were still to 
be used) instead of 4.4 as in the case of 
Providence, since schedules as slow as 
those would have been would attract 
less through traffic as a backlog and 
would have to depend more largely on 
passengers originating or terminating 
at intermediate points. 

Where traffic is heavy and surface 
transportation facilities are highly de- 
veloped, the addition of intermediate 
stops not only effects a progressive 
concentration of air travel on the non- 
stop schedules but, if there is no non- 
stop schedule as an alternative, it may 
send potential air passengers back to 
surface transportation, as much of the 
advantage of the airplane over the 
fast train in total elapsed time between 
terminals will have been lost. 

On the other hand, in the case of a 
200- or 300-mile route operating a total 
of not more than four or five schedules 
a day, and not having to compete with 
the highest quality of high-speed rail 
service or with additional air routes 
connecting the. same terminals by dif- 
ferent sets of intermediate localities, 
intermediate stops could be added 
almost without limit without alienating 
through traffic, since the only available 


alternatives would be so much less 
speedy and satisfactory than even the 
most frequently interrupted and slowest 
of air-line operations. Under such con- 
ditions as that, if there is doubt of the 
ability of the terminals to develop 
enough through traffic to support the 
route, it may be expected to be ad- 
vantageous to add considerable num- 
bers of intermediate points, each of 
which will produce some traffic without 
alienating any. 

A concrete example of the limited 
effect of stops on through traffic when 
schedules are few is furnished by the 
service between El Paso and Albuquer- 
que, which in 1940 ran one round trip 
a day nonstop and one by way of three 
intermediate stops, with a resultant in- 
crease of just over 100 per cent in 
distance and over 150 per cent in total 
elapsed time when the intermediate 
stops were made. Notwithstanding the 
great differences, 35 per cent of the 
through passengers used the local 
flight. 


Tue Extent or Arr-LINE CovERAGE, 
ACTUAL AND POTENTIAL 


Consideration of the possible extent 
of the development of local air lines 
in the near future raises at once the 
question of the degree of complete- 
ness and adequacy with which the 
people of the United States are now 
served by air transportation. The 
question is by no means a new one. 
It has been the subject of a great deal of 
comment, some of it of an unfavorable 
nature. Data have been presented in a 
variety of statistical forms and by 
eminent students of the problems of air 
transportation. Analyses have been 
made of the proportion of the popula- 
tion of the United States who are 
“directly served by air transportation” 
and also of the proportion of income 
tax returns, of retail sales, and of 
various other economic indexes repre- 
sented by the area of direct service. 

In adding to the number of these 
analyses at the present time I am taking 
the opportunity to take exception to the 
implicit assumption that has been made 
in many cases—that the area served 
from an air transport point is to be 
determined by a municipal boundary. 
To adopt municipal boundaries has the 
virtue of simplicity, since it is in terms 
of local governmental units that census 
statistics are basically presented; but 
to derive aggregate figures and con- 
clusions from the assumption that the 
Boston Airport does not serve Cam- 
bridge, that LaGuardia Field does not 
serve New Rochelle, that Burbank Air 
Terminal does not serve Pasadena, 
and that the Chicago Airport does not 
serve Evanston does violence to daily 
experience. 


Area Boundaries 


The ideal boundary of the area di- 
rectly served in each case would no 
doubt be drawn to include all points 
from which the airport could be reached 
by ordinary driving or by public trans- 
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TABLE 6 TABLE 7 
Population of Ratio of Number Cumulative 
Metropolitan Population Range of Popula- of Number 
Population Area as Within tions Within a Points of Such 
Municipal Within a Defined by 25-Mile Radius 25-Mile Radius Certificated Points 
Population 25-Mile Radius U.S. Census to Municipal Over 1,000,000 14 14 
City (1930) (1930) (1930) Population 500,000-1,000,000 17 31 
New York 6,930,400 10,807,900 10,901,400 1.56 200,000—500,000 50 81 
Chicago 3,376,400 4,384,000 4 364 800 1.30 100,000—200,000 61 142 
Philadelphia 1,951,000 3,188,600 2,847,100 1.63 50,000—100,000 63 205 
Boston 781,200 2,673,100 2,307,900 3.42 20,000—50,000 45 250 
Los Angeles 1,238,000 2,348,600 2,318,500 1.90 10,000—20,000 18 268 
Pittsburgh 669,800 2,140,400 1,953,700 3.20 Under 10,000 13 281* 

822,000 1,340,100 63 St. Petersburg, Long Beach, and Oak- 
Cleveland 900,400 1,307,300 1,195,000 1.45 
Rocky Mount, N.C. 21.400 172,000 8 04 en gy Angeles, and San Francisco, 
Parkersburg, W.Va. 29,600 166,000 5.60 
Greenville, 8.C. 29,200 160,500 5.50 
Spartanburg, 8.C. 28,700 159,300 5.55 places of 64 per cent of the American 
Monroe, La. 26,000 103,600 3.95 people. 

Green Bay, Wis. 37,400 140,000 3.75 The total number of points at present 
Bloomington, III. 30,900 108,000 3.50 certificated for air transport service in 
Williamsport, Pa. 45,700 149,000 3.29 the United States (excluding points 


port within a stated length of time—say, 
45 min. Obviously, the construction 
of a boundary on that basis would call 
for an enormous amount of local knowl- 
edge and map study, however, and the 
most reasonable approximation is to be 
secured by including the area within a 
fixed radius. The Civil Aeronautics 
Board has made extensive use of a 25- 
mile radius for the purpose, and I have 
used that figure in preparing the present 
paper. It is adopted as_ typically 
representing about the equivalent of 
1 hour’s travel time by highway. Ob- 
viously, there are some cases, as in 
proceeding due west from LaGuar- 
dia Field, in which it would take 
substantially more than an hour to 
cover an air-line distance of 25 miles; 
but there are other cases in which the 
converse is true. I believe that on the 
average the equivalence is reasonably 
good. I do not, of course, suggest that 
to have air transport facilities within 1 
hour’s time by surface travel is the best 
that can be hoped for. The shorter 
the time can be made for every com- 
munity and every individual in it the 
better, and I shall have some specific 
suggestions on the possibility of attain- 
ing substantially higher standards; 
but a 25-mile radius gives a starting 
point, and few of those who wish to use 
air transportation for anything more 
than a short trip are likely to be dis- 
suaded by the necessity of driving for 
anything up to an hour to reach the air- 
port of departure. 

The best evidence that points of air 
transport service now actually draw 
large amounts of traffic from much more 
than 25 miles away is furnished by the 
fact that where two points having 
service are within 40 or 50 miles of one 
another (or even as much as 100 miles, 
in cases wherg highway conditions for 
fast driving are good) and where one of 
the two points has a much more fre- 
quent air service than the other, the 
ratio of the amount of travel originat- 
ing at the less favored of the two points 
to its immediate population is usually 
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well below the national normal. The 
obvious explanation is that many of the 
people who live in that area are travel- 
ing on the surface to the larger neigh- 
boring city to start their trips by air, 
in preference to awaiting a schedule at 
the local airport and then perhaps 
making a connection. 


Extending Area of Direct Service 


To illustrate the effect of escaping 
the limitations of municipal area, re- 
placing it by a reasonably extended 
area of direct service, the figures for 
the largest cities and for some particu- 
larly striking cases among the smaller 
ones have been tabulated in Table 6. 
In this table, as in preparing all of 
the subsequent charts and statistics 
that involve area population figures, 
the figures used are those of the 1930 
census, as a substantial amount of work 
on the subject had been done before 
the 1940 census was available and it was 
desired to avoid complete repetition. 

Upon the 25-mile basis, Fig. 1 shows 
in solid black the areas now served. 
The cross-hatched areas surround po- 
tential additions on a basis subsequently 
to be discussed. The spots look small 
and widely scattered in some parts of 
the country, yet they cover the dwelling 


certificated for pickup service only) is 
284. Their area populations lie in the 
groups shown in Table 7. 

In Fig. 2 are plotted the cumulative 
percentages of national population 
against the cumulative number of cities 
served, starting with the points of 
largest area population and working 
down. The solid line, covering all 
points now certificated for service, runs 
as previously mentioned up to 64 per 
cent of the total population, and it 
shows among other things that the 20 
largest points now covered by air trans- 
portation serve 34 per cent of the pop- 
ulation of the United States, while the 
75 largest serve more than 50 per cent. 
The dotted line that carries on from the 
end of the solid portion represents the 
increase in population coverage that 
would result from progressively in- 
creasing the number of points served, 
starting the addition with the point now 
unserved,{ which contains within a 25- 
mile radius the largest population, 
excluding from the computation (where 
the circles overlap) any part of the area 
that has already been counted as within 
25 miles of any currently certificated 
point, and then proceeding to pick up 
additional points in order of decreasing 
area population. 

+ Worcester, Mass., with an additional 
area population of 456,000. 


TABLE 8 

Percentage 

Number Number of Points in 

Population Range of Points of Possible Population 

Within a 25-Mile Now Additional Bracket Already 

Radius) Certificated Cumulative Points Cumulative Certificated 
Over 1,000,000 14 14 0 0 100 
500,000—1,000,000 17 31 0 0 100 
200,000-500,000 50 81 9 9 85 
100,000—200,000 61 142 55 64 53 

50,000-100,000 63 205 52* 116 55 (30) * 


* Only points including at least one city or town of 15,000 population or more were 


included in this analysis. 


If areas drawn around smaller communities or in purely rural 


areas of exceptionally high population densities were included, it is roughly estimated 
that this figure would be increased to about 150. The figure in parentheses in the last 


column is based on this estimate. 
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A comparison of the number of 
potential new points with the number 
now served within corresponding pop- 
ulation ranges is shown in Table 8. 

The addition of 116 points to the 
number now served, bringing the total 
up to 400, could increase the proportion 
of the population domiciled within a 
25-mile radius of a point of service to 
76 per cent. Further increases in total 
number of points would have the follow- 
ing effects: 


Per Cent of Total 
Population Located 
Within a 25-Mile Radius 


Number of Points of a Service Point 


284* 64 

400 76 

600 82 
1,000 88 
1,500 94 
2,000 98.5 


2,400 100 

* Number now certificated. In round 
numbers the present number of certificated 
points would have to be doubled in order 
to serve 80 per cent of the total population, 
doubled again to bring the proportion 
served to 90 per cent, and doubled a third 
time to bring it to 100. 


In estimating the amount of local 
service that could be self-supporting or 


Fia. 1 
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= 
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| 
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10 ax x be x 90 
PERCENTAGE OF TOTAL UNITED STATES POPULATION SERVED 
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that could be supported without un- 
reasonable burden on the Federal 


Treasury, and the actual completeness 
and degree of closeness of coverage of 
the area and population of the United 
States that is practicable, a variety of 
bases is available. The most straight- 
forward, although obviously not suffi- 
cient in itself for predicting the future, 
is the direct record of past experience 
with routes essentially of the local- 
service type. 

Representative examples are shown 
in Table 9. 

None of these routes was producing 
enough nonmail revenue immediately 
before the war to cover half of its 
operating expenses. The public desire 
for local service to the smaller cities 
had not, at that time, developed to the 
point of permitting even a reasonable 
approach to self-support except in cases 
where a large amount of through traffic 
could be handled between main ter- 
minals or beyond. The service to the 
intermediate points was almost in- 
cidental. 

Large increases in feeder service be- 
fore the war would have been practicable 
only through mail payments averaging 
at least 35 cents a mile—the equivalent 
of approximately $500 per year for 
every mile of route served with two 
round-trip schedules a day or from 
$70,000 to $100,000 per year for every 
ten-passenger airplane kept in active 
use. The market was not ready to 
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CoRROSION INHIBITOR CARTRIDGE ASSEMBLIES 

Among the many types of aircraft parts and accessories 
that Air Associates is producing and supplying in large 
quantities is a complete line of quality-made Corrosion 
Inhibitor Drain Cartridges and Assemblies .. . Included 
are—the standard AN4043-2 Cartridge \ssembly, the 
AAF37B4095-1 and AAF37B4095-2 Cartridge \ssemblies, 
also other NAF types. Where required, special models will 
be furnished to customers’ drawings... All Air Associates 
Cartridges and Assemblies are manufactured in strict 
accordance with applicable AN, AAF or NAF drawings 
and specifications. Whether your needs be large or small, 


remember Air Associates is a dependable source of supply. 


Air ASSOCIATES, 
TETERBORO, N. J.... BRANCHES: CHICAGO, DALLAS. LOS ANGELES 
5...SUPPLIERS O] 
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TABLE 9 


Number of 
Round-Trip 
Schedules per Day Passenger Load 


Nonmail 
Revenue per 


Average Pay 


in for Fiscal Year, Revenue Mile 
Route September, 1940* 1941 (Cents) 

Norfolk—Knoxville 2—lt 2.76t 13.78 
Detroit-Sault Ste. Marie 1 4.35 22.30 
Jacksonville-Miami (via 3—2* 4.20 20.61 

Tampa) 

Boston-Caribou 6—1*}| 4.51 28.24 

Boston—Montreal 
Salt Lake City—Great Falls 2 4.23 19.96 


* The number of schedules is given for April, 1941. 


+ Where two figures are given they are for the maximum and minimum numbers on 


various parts of the route. 


t Covers only the last 6 months of the first fiscal year, which were the first 6 months 


of operation of the route. 


absorb the product, except through 
governmental forcing. 

The postwar period will obviously 
see a great change in that respect. It is 
risky business to estimate how great. 
Obviously, the ratio of increase will 
vary with the local conditions and, ob- 
viously, it will vary most of all with the 
level at which future rates of fare may 
be established. In general, I believe 
that the ratio of postwar to prewar 
traffic, on routes which were in full 
operation before 1942, will be largest 
in those cases in which the competition 
of surface transportation was keenest. 
Where there is no good transportation 
except that afforded by air, there has 
been a more rapid approach to full de- 
velopment of the potential traffic than 
in those instances where surface trans- 
portation is excellent and its accus- 
tomed patrons are correspondingly 
slow to consider the candy of 
shifting their patronage to an air 
line. 

Other things being equal (i.e., distri- 
bution of population and economic activ- 
ity, number of daily schedules offered 
by the various forms of transportation, 
proximity of airports to business centers, 
etc.), and on the assumption of an 
average rate of fare of 4 cents per mile 
as against the present figure of slightly 
over 5, I offer a personal speculation 
that the ratio of increase from 1941 to 
a time 2 years after the war will range 
from 2.5, where the dependence on air 
transportation is most complete, to 
4.0 where surface transport offers its 
strongest competition. If the rate of 
fare can be brought down to 3 cents a 
mile, I would expect at least a further 
50 per cent of increase. The local 
routes just tabulated, which were 
averaging four passengers per schedule 
before the war, might then be expected 
to average ten or fifteen in the postwar 
period and to present a different picture 
economically and an extremely satis- 
factory one. 

The trend of experience on these 
routes in the years immediately before 
the war supports that encouraging view 
of the future. For the routes that had 
been in continuous operation for several 
years, the statistical record of the trend 
is shown in Table 10. 


Such figures justify an expectation 
that soon after the war such routes as 
those cited will support the use of air- 
craft of 15-passenger capacity or more 
and three or four schedules a day in 
place of the one or two that were the 
general rule in 1941. Lest we grow too 
sanguine of the immediate postwar 
future, however, it must be remembered 
that the routes that have been cited 
are scarcely typical of the great majority 
of those that would be created in a 
nationwide provision of local service on 
a really grand scale. Of the 34 points 
that were actually being served by the 
six routes in the spring of 1941, ex- 
cluding major terminals from consid- 
eration, ten served populations (within 
a 25-mile radius) of over 100,000, and 
21 in the aggregate similarly served 
populations of 50,000 or more. Since 
there are (as indicated in an earlier 
tabulation) only 64 possible points that 
would serve over 100,000 population 
each which do not now have air trans- 
portation, it is obvious that any sub- 
stantial increase in the total number 
of points now certificated for service 
is going to involve the creation of many 
routes dependent on communities much 
smaller, as a whole, than those that lie 
along the existing routes on which 
I have reported the existing experi- 
ence. 


Diffusion of Through Traffic 


It would also be necessary to allow 
for the unfavorable effect of diffusion of 
through traffic as additional routes 
picking up different sets of intermediate 
points were added between the same 


passenger load carried on the Norfolk- 
Knoxville route, for example, was 
composed of passengers traveling 
straight through from Norfolk to Knox- 
ville or between points lying beyond 
those terminals. The addition of another 
Norfolk-Knoxville route, swung to one 
side of the existing one to serve dif- 
ferent cities along the way, would tap 
new populations at the intermediate 
points but would in itself add nothing 
to the through traffic, which would then 
divide between the two (or more) routes 
in some proportion depending on their 
relative degrees of circuity and other 
advantages. 


If local routes as far above the prob- 
able average as most of those that have 
been tabulated may be expected to 
produce postwar average loads of from 
ten to fifteen passengers on each flight, 
there must be many possibilities for the 
future which would serve populations 
so much smaller than do the routes now 
existing, or would otherwise be so much 
less promising, that their corresponding 
average passenger loads would be more 
likely to lie in the range from four or five 
to eight or ten. The practicability of 
operating such routes without sub- 
stantial financial support from the 
Government will, in general, be de- 
pendent upon the development of air- 
craft and operating practices that will 
make it possible to get the total cost 
for operating an eight-passenger air- 
plane (including all overhead) down to 
less than 30 cents per mile, with roughly 
proportional figures for machines of 
somewhat smaller or larger size. There 
will, of course, be cases in which the 
desirability of air service over short dis- 
tances will be so great as to make it 
possible to establish the rates per mile 
at well above the level required for 
through service and still realize a large 
part of the total potential traffic, but 
such cases are likely to exist only where 
surface travel conditions are excep- 
tionally bad. 


I shall have more to say of the 
inherent economic handicaps of the 
small airplane in transport service 
in a subsequent section of my paper, 
but I may say at once that they are 
serious and that the problem of oper- 
ating such aircraft economically enough 
to keep the commercial rates within 
the range acceptable to those served 
may be an insoluble one. But its in- 
solubility certainly should not be as- 
sumed or accepted without a prolonged 
struggle to find means of overcoming 


terminals. A substantial part of the it. 
10 
Average Percentage 
Percentage of of Increase for 
Average Pay Passenger AnnualIncrease 5 Years if 
—Loads for Fiscal Years— from Continued at 
Route 1939 1940 1941 1939to1941 the Same*Rate 
Detroit-Sault Ste. Marie 2.71 3.56 4.35 26.5 223 
Jacksonville-Miami (via 2.28 3.35 4.20 35.6 359 
Tampa) 
Boston-Caribou and Bos- 3.67 4.26 4.51 10.9 68 
ton—Montreal 
Salt Lake City—Great Falls 2.71 3.39 4.23 24.9 204 
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A HyporHetic Prosect or AN AIR 
TRANSPORT SYSTEM 


The determination of the rate at 
which local services will actually be 
developed ultimately depends on the 
separate evaluation of an enormous 
number of individual possibilities, but 
an overall approximation can be made 
in terms of certain assumed standards, 
the meaning of which in terms of con- 
venience to the traveling public each 
of us can then picture to himself. 

Before proceeding with that project, 
I must emphasize its tentative and 
speculative nature. I am not com- 
mitted to any conviction that the system 
of air transport routes I shall describe 
could or should be put into effect, even 
in the most general way, as of any 
particular date, or indeed that it will 
take effect at all. It seems to me ex- 
ceedingly useful, however, to make a 
simple set of basic assumptions and see 
to what conclusions they would lead. 

I have adopted, for purposes of 
computation and dscussion, a set of 
standards which assume that in areas 
of dense population, such as southern 
New England and the central portion of 
the eastern middle states, the points 
served by air transportation should be 
spaced no more than 10 or 12 miles 
apart; while in regions of low popula- 
tion density, with most of the towns 
having concentrated populations of 
1,000 or less, the corresponding spacing 
of points might reasonably be from 50 
to 60 miles. Specifically, I have consid- 
ered the air transportation that would 
result from the establishment of points 
of service in general conformity with 
Table 11. 

Obviously, an attempt to apply any 
such rule with rigorous uniformity in 
individual cases would lead to some 
absurd results. For example, there 
are many cases in which it would be 
physically impossible to find an air- 
port site within the area called for by 
the tabulated specification. Obviously, 
some sections of the country make 
much more use of air transportation in 
proportion to their population than 
others. Considered merely as a speci- 
fication of an average, however, it 
provides a useful basis for further 
study. I hope that it will be accepted 
as a basis that does not obviously err 
either on the side of overgenerosity, if it 
be considered not as an immediate 
proposal but as possibly looking well 
into the future, or on the side of excess 
of conservatism. 

_Analysis of the distribution of popula- 
tion in the continental United States 
shows that approximately 3,400 air 
transport stops would be required to 
fit the suggested standard. This is, of 
course, a substantially larger number 
than the 2,400 previously mentioned 
as sufficient to reach the entire popula- 
tion of the United States, but it will 
be recalled that the earlier figure was 
based on the assumption that every 
point could serve the entire area within 
a 25-mile radius, whereas it is now 

Ing assumed that in the densely 
populated areas the radius of service 
will be expected to be much less. than 


TABLE 


Average Area 
(Square Miles) 
Assumed to Be 

Served by Each 


Average Population 
Density per Square 


Mile Air Transport Point 
500 or more 100 
300-500 120 
225-300 160 
180-225 200 
150-180 250 
120-150 300 
100-120 350 
80-100 400 
70-80 450 
60-70 500 
50-60 550 
40-50 650 
30-40 800 
20-30 1,000 
15-20 1,200 
10-15 1,500 
3-10 2,000 
1-3 3,000 


Average Straightline 
Distance Having to 


BeTraveledtoReach Average Population 
a Point of Air Trans- Served by Each 
port Service (Miles) * Point 
3 60,000 
4 50,000 
4 42,000 
5 40,000 
5 40,000 
6 40,000 
6 38,000 
7 36,000 
7 34,000 
7 32,000 
8 30,000 
9 29,000 
9 28,000 
10 25,000 
12 22,000 
13 19,000 
15 14,000 
18 7,000 


* The maximum distance having to be traveled from any point within the area served, 


assuming a uniform distribution of points within the area of substantial uniform popula- 
tion density, would be about 75 per cent more than the average distances as here tabulated. 


that. A system of 3,400 stops ar- 
ranged in accordance with the present 
assumptions would actually bring air 
transport service to within a 25-mile 
air-line distance of the places of residence 
of approximately 99 per cent of the 
population of the United States and to 
within 10 miles of approximately 75 
per cent. 

In translating a hypothetic number 
of points and their spacing into the 
route mileage required to connect them, 
I have assumed that 50 per cent of all 
points served would lie at the inter- 
section or junction-point of two routes. 
For purposes of comparison, I note that 
approximately 25 per cent of the points 
now certificated for air transport serv- 
ice are at such an intersection or junc- 
tion of presently certificated routes. 

To meet all those assumptions would 
require about 200,000 miles of route 
or an addition of about 160,000 route 
miles to the existing system. - 


Servicing Sparsely Settled Areas 


In the most sparsely settled parts 
of the country, a single round trip daily 
over many of the routes in such a system 
might meet all reasonable requirements. 
Where points are closely spaced and 
large cities are near at hand, the num- 
ber of daily schedules would need to 
be at least four or five, either to appear 
as rendering anything like adequate 
public service or to compete with any 
success with transportation by rail and 
highway. I believe it a reasonable as- 
sumption, to add to the assumptions 
that have already been made and which 
each reader of this paper can modify 
upward or downward to suit his own 
views, that if a system of the type de- 
scribed here were to be established the 
average number of daily round trip 
schedules on the route mileage newly 
created with the primary purpose of 
rendering local service would be at least 


3.0. If it were impossible to support 
that large a number of daily schedules 
on the average, there probably would not 
be justification for so large a number of 
routes or stops as has been suggested. 
Taking all these figures together, it 
appears that the hypothetic system of 
local routes would require operation of 
about 350,000,000 aircraft miles per 
year in addition to the mileage flown 
on the routes that already exist and 
such others as may be established in 
future for the primary purpose of 
supplying better connections between 
major centers rather than of serving 
additional intermediate points. If the 
prewar mileage of operation on existing 
routes is multiplied by three within a 
short time after the end of the war, 
which seems to me a reasonable hope 
(even when allowance is made for the 
probable increase in average size of the 
aircraft used on such routes), and if the 
effect of new through connections be- 
tween major points is taken into ac- 
count, such as the newly established 
through services between Washington 
and principal midwestern and western 
cities, the mileage flown annually on 
those routes would be about 400,000,- 
000, bringing the possible national total 
for routes of all classes to 750,000,000. 


Local Route Mileage 


The annual mileage per airplane on 
local routes will certainly be sub- 
stantially less than on the through 
services for a variety of reasons, in- 
cluding the occasional necessity of con- 
centrating most of the day’s schedules 
over short routes into a small part of the 
day to fit the demands of a commuting 
or shopping public. I suspect that 400 
miles per day, or about 150,000 miles 
per year, may be as much as can be 
drawn from the average aircraft used 
in service of the type here under dis- 
cussion. On that assumption an opera- 
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HE NAME of Bendix Aviation, Lid., North Hollywood, has been changed 


g to Pacific Division of Bendix Aviation Corporation, Formerly a subsidiary of Bendix 
7s Aviation Corporation, the organization now becomes a division of the corporation. 

; ow The entire operation and personnel of Bendix Aviation, Ltd. remain unchanged. As 
soon off the Bendix plants that is building the Invisible Crew, the same organization will 
WSs continue to manufacture and sell its famous line of radio and. hydraulic accessories. 


a The familiar Eagle which has characterized Bendix Aviation, Ltd. 
Xs hydraulic and.radio products in the past, will continue fo fly over 


this equipment under the new trade name of Altair products. 
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ANOTHER DOW SERVICE—SHEET, PLATE AND STRIP 
LIGHT WEIGHT PLUS STRENGTH PROVIDED BY DOWMETAL PRODUCTS 


& Sweeping over America today, 
woes a new challenge to dead weight. 
More than ever before, every ounce 
added to a product must earn its own 
way. For we're growing weight con- 
scious—pay load conscious. 


In many jobs this calls for Dowmetal 
Magnesium Alloys. We can help 
you use the lightest of the structural 
metals—placing at your disposal 27 


years experience plus large fabrica- 
tion facilities. 


An i 


portant Dow Service is the pro- 


n of sheet, plate and strip. We 


oduce in all gauges—.020 inches 


hicker. These magnesium prod- 


ro 


easily fabricated into many 
They possess the same high- 
th weight ratio characteristic of 


lorms. 


can also tell you how to weld, 
and assemble magnesium. If you 
a place for “the metal of motion” 
on us. We'll be glad to help. 


MAGNESIUM DIVISION 
THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


New York + Boston + Philadelphia » Washington + Cleveland « Chicago «+ St. | 


vis » Houston + San Francisco + Los Angeles + Seattle 
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REQUIREMENTS OF LOCAL ATR TRANSPORT SERVICE 


tion of 350,000,000 miles per year would 
require a total fleet of a little more than 
2.000 aircraft. 

In turning away from this structure 
of hypothesis and computation, it is 
interesting to compare some of its 
features with the corresponding features 
of other forms of transportation. Only 
round numbers are given, based in the 
“ases of railroads and bus lines on aver- 
ages over several years (see Table 12). 

The total mileage of surfaced roads 
in the United States, excluding city 
streets, is approximately 1,350,000, or 
about six times the route mileage of 
the hypothetic system of air routes. 

It is noteworthy that the route 
mileage figure for the imaginary air-line 
system should be so nearly equal to the 
total railway mileage of the United 
States. The similarity is, of course, 
purely coincidental, since the distribu- 
tion of railway mileage played no part 
in the derivation of the air-line figure. 
It is also notable that the assumptions I 
have adopted would call for an annual 
aircraft mileage in regular transport 
which would exceed the total passenger- 
train mileage by about 80 per cent 
and would fall only 40 per cent short 
of the total for intercity motor buses. 
The number of points served by the 
steam railroads would, on the other 
hand, be enormously larger. Railroads 
frequently make stops at intervals of 
2 miles or less, and railroad systems 
were for the most part constructed 
when passengers had still to reach the 
railroad stations on foot or by horse- 
drawn vehicle. Air-line stops, even 
for the most local service, will be planned 
with the availability of the private 
automobile as a feeder in mind. 

If such a system had actually been 
created before the war, I do not believe 
the local routes would have shown an 
average passenger load of more than 
two or three passengers. The average 
mail pay necessary to keep the services 
going at the costs then prevalent would 
probably have been at least 40 cents 
a mile, calling for an aggregate annual 
air mail expenditure of approximately 
$150,000,000, in addition to the $21,400,- 
060 of mail compensation that was paid 
in the calendar year 1941 on the existing 
routes. * 

I have every hope that within a 
reasonably short time after the end of 
the war the public acceptance of air 
transportation will have so increased 
as to enable this hypothetic system of 
local routes, if it were to be established 
and to be operated at such rates of fare 
per mile as now prevail, to develop an 
average load of six passengers or more 
and to reduce by a half the amount of 


rhe contribution that the additional 
local services, acting as “feeders,” would 
have made to passenger load on the exist- 


ing routes would have reduced the 
amount of mail compensation required by 
the existing services; but that factor 
would hardly have made a difference of 
more than $3,000,000 or $4,000,000, as 
against the increase of about 40 times 
that amount that would have been re- 
quired for the direct support of the local 
Services. 


TABLE 12 


Number of points served 

Route mileage 

Vehicle miles operated per 
year 


* Passenger-train-miles. 


mail pay that would be required to 
support it as compared with what the 
prewar need would have been for the 
same system. The rapidity with which 
further increases in air travel might fur- 
ther reduce the extent to which such a 
system of routes would have to depend 
upon Government aid or the rapidity 
of progress toward the possibility of 
its complete self-support are matters 
upon which I will venture no pre- 
diction. As previously noted, they 
will depend in large part on the future 
success of air-line operators in getting 
unit costs down for a type of service 
adopted to handling passengers in small 
groups. 

I am taking no position in this paper 
regarding the national policy with 
respect to the rate at which local routes 
should be developed or to the desir- 
ability of creating a really complete 
coverage of the United States by local 
services within 2, 5, or 10 years or any 
other length of time, but I find it 
beguiling to contemplate the form that 
such a complete coverage would take, 
the quality of public service that it 
would render, the volume of operation 
that it would entail, and the amount of 
equipment that it would require. 


Part Il 


OPERATING AND EQUIPMENT PROBLEMS 


Local air transport operations have 
many equipment problems in common 
with other types of service, but they 
add two of their own: (1) loss of time 
and increase of cost due to frequent 
stops and (2) tendency of unit operating 
costs to rise with decreasing size of 
aircraft. 

Time spent on the ground or un- 
necessarily spent in approaching, taxi- 
ing, and taking off and climbing is 
expensive both in direct increase of 
operating cost and in passenger dis- 
satisfaction. It decreases the service 
that can be secured from each airplane, 
increases engine time and fuel con- 
sumption, and increases the working 
time of flight crews and the flight crew 
expense per unit of operation. In round 
numbers, the direct flying and equip- 
ment depreciation costs for each minute 
sitting on the ground with the engines 
stopped amount to as much as the total 
of all costs for a quarter of a mile of 
flying. For run-up time and taxiing 
time the cost is substantially higher. 


Maintenance 


Engine and air-frame maintenance, 
especially on landing gears, are in- 


Hypothetic Air 
Transport System 
(Including Both 
Through and Local Routes) 
3,400 
200,000 
750,000,000 


Intercity Bus 
Routes 
(Prewar) 


Steam Railroads 
(Prewar) 
60,000 
250,000 
400,000,000* 


350,000 
1,250,000,000 


creased by every landing and take-off, 
without regard to the length of time 
spent on the ground. Taking all these 
effects together, increases in direct 
operating expense, maintenance, and 
depreciation alone, under present oper- 
ating conditions, probably cause an 
increase in total operating expense of 
from 10 to 20 per cent when stops are 
spaced 30 miles apart instead of 300. 
The additional expense of keeping the 
necessary ground personnel at so many 
intermediate points causes a substan- 
tial further increase in total cost amount- 
ing to another 15 per cent or more for 
the assumed case of 30-mile flight 
stages. In this connection, as in all 
other uses of the term herein, “total 
cost” includes all indirect and overhead 
items. 


Effect of Spacing of Stops on Total 
Operating Cost 


In Fig. 3 I have plotted what I be- 
lieve to be a fair indication of the ef- 
fect of spacing of stops on total operat- 
ing cost, other things being equal. The 
curve assumes present practice with 
respect to time consumed by each 
stop and assumes also that the air line 
will depend on its own full-time per- 
sonnel at each station. There are 
obvious possibilities of future economies 
which will flatten the curve. Aside 
from the hope of reducing time spent 
on the ground and taxiing distance, 
to be discussed in more detail in a sub- 
sequent paragraph, local lines running 
only two or three daily schedules in 
each direction through a_ particular 
station may be able to use personnel 
who combine their work for the air 
line, requiring them to be on duty only 
intermittently, with some other con- 
nection with the airport that will occupy 
a large part of their time and reduce 
the cost of their services to the air 
carrier. 

The necessity of studying every pos- 
sible means of reducing the slope of the 
curve of cost against distance is ob- 
vious. As it stands, it would require 
that rates of fare per mile for the 
typical local service be from 15 to 40 
per cent higher than for through serv- 
ices. When that increase is added to 
the increase that may result from the 
necessary use of relatively small air- 
craft to handle the relatively light loads 
typical of many of the local routes, the 
competitive situation as against surface 
transportation would become difficult. 


Effect of Stops on Average Speed 


The effect of loss of time on the 
ground upon the average speed of trans- 
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the service rendered to the patrons, is 
obvious. With stops at 30-mile in- 
tervals, a saving of 1 min. at each stop 
is equivalent to an increase of about 
20 miles an hour in cruising speed. 

To draw on actual experience, the 
average speed from take-off to take- 
off has been plotted against distance in 
Fig. 4 for a number of current DC-3 
operations. It should be emphasized 
that the time here is taken from take- 
off to take-off rather than from take- 
off to landing, the standing-time at one 
stop being included in the total elapsed 
time for each flight. Standing time, 
however, has been assumed never to 
exceed 5 min., thus eliminating the 
effects of waiting for connections or for 
the reworking of mail and express in 
particular cases. The average as thus 
computed seems to give the fairest 
measure of the overall speed at which 


moved. 

Fig. 4 also carries a curve of the time 
lost by each stop, gauged by comparing 
the total elapsed time (again including 
the time spent on the ground) with the 
time required to cover the same dis- 
tance in steady cruising at 180 m.p.h. 
To get the probable schedule time for 
a distance of 60 miles, for example, 
divide the distance by three and add 
the 15 min. read from the curve, 
making an anticipated total of 35 min. 
and an average overall speed of 102 
m.p.h. The curve based on existing 
scheduling practice is fairly approxi- 
mated by a linear variation from 12 
min. lost in a 20-mile flight to 25 min. 
in one of 225 miles and a constant 
25-min. value for any greater dis- 
tance. 

The corresponding variation of speed 
shows an overall speed, including allow- 
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ance for time spent on the ground at 
intermediate points, of only 65 mph, 
where the stations are spaced but 9 
miles apart, increasing to 90 mph 
for a 40-mile spacing and 118 m.p.h. for 
100-mile intervals. 


Reducing the Time Loss at Stops 


The shortening of the time lost at 
each stop is certainly a prime condition 
of the successful development of local 
service. To take the most obvious 
element first, the time at rest at the 
loading platform must be materially 
cut. Local trains stand for not over, 
minute at each stop, during which time 
they may take on and discharge a dozep 
or more passengers through a —- 
ear door. Bus stops are materially 
shorter than those of the railway. The 
typical local air line will not handle 
more than three or four passenger 
during a stop at a typical intermediate 
point, and the goal certainly ought to 
be to reduce the total time at rest t 
not over 30 sec., in place of the present 
3 to 6 min. The future development 
of this type of service may permit 
passengers to keep with them all of ther 
personal baggage (which would gene. 
ally be light in any case for a local 
operation) and thus save the time now 
spent in delving into baggage compart 
ments. Mail and express compartments 
may be so designed, and the sacks g 
loaded originally, that those destined for 
a particular point can be reached and 
withdrawn as quickly as the compart 
ment door can be opened and closed 
again. The checking of passengers 
individually by name may be replaced 
by the simple presentation of a ticket 
stamped with the date and _ flight 
number. Possibilities of saving a few 
seconds here and a few there are ob- 
vious, but their realization will require 
that economy of standing time be held 
in mind as an important objective in 
the design of the equipment and in the 
whole planning of the operation. 


Traffic Delays 


Traffic delays should be negligible 
except at terminals if suitable means 
are developed for insuring air transport 
movements priority over nontransport 
operation. If the arriving transport 
plane at a small community that can 
support only one airport has to find its 
way through a bevy of training machines 
or to take its turn without preference 
over other traffic, a great deal of time 
can be lost. If, on the other hand, the 
locally prevailing air traffic rules insure 
that each of the relatively small number 
of transport planes that will operate at 
such a point during the day will be 
given a clear path as soon as its ap- 
proach is known, delay should be brief, 
for only rarely are intermediate points 
on local routes likely to have two or 
more transport airplanes arriving or de- 
parting nearly enough at the same time 
to interfere with one another. 


Airport Modifications 


A saving of taxiing time can be made, 
although at the expense of increase 
brake maintenance, by the use of tr 


Helping 


Lav 
dirplan 


| a 
acce 

lights, 

Li 


le Now 
mpart- 


in the 


rligible Helping the mighty Martin “Mars’’ smash world’s records ice olectric Models: 
means Output 
nsport 
_= Lawrance Aerolectric Power Plants with which this famous 

a an airplane is equipped. These specially designed units, 
ina like all other Lawrance models, make possible the 
uc 

ference wider use of electricity in aircraft by providing 


Ay. a dependable flow of current to operate such vital 
insure accessories as cargo hoists, main engine starters, radio, 
—_ lights, and cabin heating and ventilating equipment. 

vill be Like the evolution of the huge Martin “Mars”, the 
its ap- 
brief, 
por marks a long step forward in the 
wo 0 
or de- 
e time 


on its recent long distance flights were the two > 


development of Lawrance Aerolectric Power 


progress of air transportation. 


AWRANCE AERONAUTICAL CORPORATION 


LINDEN, NEW JERSEY 


h time a 
dozen 
We 
erially XN 
handle 
sengers y 
ght to / / ae 
yf their Sa tf i 4 
ed for : i 
and 
re ob- | 
tive in | 
| 
\ 
/ 
made, 
vreased 
of tr- 


proving ground 
for the big blades 


\ 


aircraft design, the new Curtiss twin test cells have been 


Stepping far ahead of current engine and 


built for the express purpose of developing the huge 

blades of the future. Propellers up to 30 ft. in diameter may be tested 
on either liquid or air-cooled engines with ratings up to 5000 HP. 

A scientifically designed venturi section eliminates 

turbulence of air. A combination of cooling systems 


permits precise control of engine operation. 


The new cells are the largest privately owned propeller test 
facilities in the world. Here in the convenience of a 
ground laboratory, streamlined air flow and vibration 


conditions similar to those encountered in flight 


are closely duplicated. 
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_Air jet cooling tube. 


Twin control room. 


Pumping and refrigerating units. _ 


Labyrinths for air flow straightening 
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In operation, the 48-inch air jet cooling tube slides forward 
until it covers the spinner and is within a few inches of the 
propeller blades. A central cone inside the tube spreads the 
air into annular ring form to deliver it around the hub and 
directly into the cowl opening. The operator in the sound- 
proof control room has a clear view of the propeller and 
engine during the test from several observation windows. 
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[here's plenty in a name — 
when it’s the familiar trademark 
of an old employer, and a man 
runs across it thousands of miles 
from home. 

It means a lot to him then, be- 
cause he knows first-hand of the 
skill and experience that went 
into the manufacture of the pro- 
duct, of the inspections that it 
went through before it was judg- 


ed worthy to wear that trademark. 
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PRODUCTION FOR VICTORY 


And then he realizes what that 
name represents—the pride of a 
manufacturer in a product, conf 
dence in the future of the enter- 
prise. The trademark becomes a 


symbol of opportunity for the o 

day when men will resume their t 

places once again in a peacetime l 

world. 
That’s what’s in a name—a fe- 

minder of the past and a promise 

for tomorrow. 
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Steering Wheel, injection molded of Lumarith E. C. (ethyl. 
cellulose base) over steel core, a special lightweight plastic, 
tough at all temperatures, dimensionally stable, chip-proof, 
and with surface finish which actually improves with uy 
. . Like all Lumarith molding materials, Lumarith 
is ideal for injection molding. 


~LUMARITH 
adds a welcome touch 


There’s an extra Jividend of touch-comfort in aircraft control wheels 
made of Lumariih plastics. They don’t steal warmth from the pilot’s 
hands in the sub-stratosphere, or burn them when his craft is sun- 


baked from standing in the field. 


Lumarith plastics are traveling light on American aircraft, in the 
form of transparent enclosures, snap vents, ventilator tubes, ammuni- 
tion rollers, handles, Venturi tubes—wherever the extra lightness, 
toughness and impact strength of Lumarith can help designers reduce 
weight and add to ceiling and speed. 


The technical service division of Celanese Celluloid Corporation 
has accumulated facts and data of interest to aviation manufacturers 
and designers. You are invited to make use of this information in both 
your short and long-range planning. Celanese Celluloid Corporation, 
The First Name in Plastics, a division of Celanese Corporation 
of America, 180 Madison Avenue, New York City 16. Represen- 
tatives: Dayton, Philadelphia, Cleveland, Chicago, St. Louis, 
Detroit, Los Angeles, Washington, D. C., Leominster, 
Montreal, Toronto. 


Lumarith E.€. 


*Reg. U. S. Pat, Off, 
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eyele landing gears and taxiing at 
materially higher speed than is now 
common. That again requires anti- 
cipation by the aircraft designer and 
especially calls for absolute brake re- 
liability. The brightest prospect of 
all for saving both time and money 
in taxiing lies in the general adoption 
by communities of the suggestion 
recently presented by Dr. W. Bailey 
Oswald—that the airports used as 
intermediate points on local routes 
should have a double-length runway 
with the terminal at the midpoint, 
landing being made from one end of 
the runway to the middle, take-off 
from the middle to the opposite end, 
and taxiing virtually eliminated. 

The runway length for such a field 
would typically have to be about 
6,000 ft., and it would be difficult to 
provide more than two runways, and 
certainly impossible to provide more 
than three, without so narrowing the 
angle in which the terminal building 
would stand as to create a hazard. The 
land area needed for such a layout would 
be much greater than most small or 
medium-sized communities have con- 
sidered in planning their airports, but 
the arrangement certainly ought to 
be kept in the public eye as a desirable 
one where it is practicable to secure it. 

An extreme form of the same proposal 
would reduce the airport to a single 
runway with the terminal midway of its 
length, in the anticipation that trans- 
port aircraft of the future, with tri- 
eyele gears, will be able to land and 
take off in cross winds so strong as to 
make it possible to use the same run- 
way for all wind directions. If opera- 
tion could in fact be safely and regularly 
maintained from such a landing strip, 
the land requirement would create no 
serious problem and the placing of the 
terminal at the midpoint of a strip long 
enough to accommodate landings on 
one end and take-offs on the other 
would be greatly facilitated. 


Aircraft Modifications 


The introduction of the tricycle gear 
certainly constitutes a great step to- 
ward independence of cross winds. I 
believe, however, that operators who 
have had large experience with the 
most modern aircraft will seriously 
question our readiness to ignore cross 
winds entirely in a regular transport 
operation. The practicability of doing 
8 ought to be earnestly discussed by 
engineers, operators, and experienced 
pilots before any conclusion is reached. 
Any such operation would certainly 
Present the designer with another 
problem in the development of equip- 
ment to meet a special condition not 
heretofore likely to be encountered. 
Among other things, the lateral strength 
of the landing gear might need to be 
increased to above present regulatory 
Tequirements. The use of castoring 
Wheels, which will track with the true 
direction of the movement of the air- 
craft relative to the ground as_ it 
touches, is a more radical possibility. 
Perhaps the single strip may at least 
Prove usable, with great resultant 
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economy, in construction of local air- 
ports where the winters are mild or 
where strong wind components at right 
angles with the prevailing wind direc- 
tion are only infrequently encountered. 
Certainly something radically new, 
either in equipment characteristics or 
in operating technique, will be needed 
before a landing in a strong cross wind 
on an ice-covered runway can be re- 
zarded with any complacency. 

As Fig. 4 has indicated, the present 
rwe is for each stop in a short-range 
operation to add about 13 min. to the 
total elapsed time as compared with the 
time required to cover the same dis- 
tance at the cruising speed of the air- 
craft at its normal operating altitude. 
That loss of time must be reduced if 
local service is to develop to the extent 
that we may hope for. The limit of 
present reasonable hope seems to me 
to be that the loss might be cut from 
13 min. to 7 where the amount of taxi- 
ing now normal is required or to 5 min. 
where the runways are long enough for 
a substantial elimination of taxiing. 
The taxiing that would ordinarily be 
necessary in covering the distance from 
the runway to a loading point adjacent 
to the terminal building, which must 
be well displaced from the line of the 
runway in the interest of safety, may 
be eliminated by placing the building 
amply far back but by loading and un- 
loading the aircraft immediately ad- 
jacent to the runway and using motor- 
vehicle transportation for the pas- 
sengers between the loading point, 
which need present no permanent 
obstruction above the ground, and the 
terminal. 


Benefits of Timesaving 


After all that has already been said, 
it is scarcely necessary to dwell on the 
benefits of the saving of 5 to 8 min. in 
the time lost on each stage of a local 
operation. On 30-mile stages, for 
example, an airplane with a cruising 
speed of 180 m.p.h. at 10,000 ft. and 


losing 13 min. at each stop will actually 
make good an overall speed of only 
78 m.p.h.—whereas an airplane with 
30 miles less cruising speed but losing 
only 7 min. at each stop instead of 13 
would make a good 95 m.p.h. Twenty 
per cent of the total elapsed time would 
be saved by the slower airplane spend- 
ing less time on the ground and in the 
maneuvers incident to approach and 
take-off. 


Helicopter Operation 


In all this discussion the fixed-wing 
airplane has been particularly in mind, 
but much of what has been said will 
apply with equal force to the helicopter. 
The helicopter presents no problem of 
runway length, and none of taxiing 
time. It will operate safely at low 
altitudes. If the time during which 
the aircraft is standing at the ramp for 
discharge and loading of passengers 
and goods can actually be reduced to 
from 30 sec. to 1 min., the helicopter’s 
total loss of time at each stop certainly 
should not exceed 3 min. In Fig. 5 
I have plotted against distance the 
average overall speed for: 

(1) An airplane with a cruising speed 
of 180 m.p.h. at 10,000 ft., losing 7 
min. for each stop as compared with 
the time for straight cruising. 

(2) The helicopter with a cruising 
speed at low altitudes of 100 m.p.h., 
losing 2.5 min. for each stop. 

Although any attempt to predict 
comparative performance is necessarily 
highly speculative in the present early 
stage of the helicopter art, the two sets 
of characteristics are chosen as likely 
to represent approximate equivalents 
in pay-load-carrying capacity per horse- 
power and in ratio of pay load to gross 
load. 

On this basis of comparison the heli- 
copter would have the advantage only 
on flights of less than 17 miles in length; 
but it has, of course, another advantage 
in its expected ability to use landing 
places so small that they can be avail- 
able in congested urban areas. If the 
helicopter can save the average traveler 
20 min. at the termini of his trip 
through eliminating the travel to and 
from airports, travelers by local service 
would typically make better overall 
speed for their journeys by using the 
helicopter over practically any dis- 
tance within the “local” category—at 
least up to 150 or 200 miles, depending 
on how frequently the intermediate 
stops are spaced. 

The economics of the helicopter will 
present many questions that are as yet 
unanswered, and they cannot be an- 
swered until the technical development 
is much more advanced. But if no 
serious technical difficulty and no bar- 
rier of excessive operating costs de- 
velops, it at least appears that for a 
considerable portion of the possible 
local transport routes the helicopter’s 
shortcomings in speed as compared with 
the airplane will be substantially offset 
by its advantages in the saving of time 
on the ground and in certain phases of 
flight and in saving in travel time to the 
airport. 
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Here’s new trouble for Tojo . . . new headaches for Hirohito. 


These SB2C Curtiss Helldivers ... acclaimed as greatest carrier- 
based dive bombers . . . are all ready for their next line-up on 
Navy flat tops. Each Helldiver before delivery, is given rugged 
testing to assure that Navy pilots will have superior slugging 


power and maneuverability to match their dive bombing skill. 


Sinclair Pennsylvania Aircraft Engine Oil is used by Curtiss- 


Wright at Columbus for flight testing of Helldivers. 


FOR FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY (INC.), 630 FIFTH AVENUE, NEW YORK 20, N. Y. 
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AIRCRAFT S1zE AND Unit Cost 


In considering the second special 
equipment problem of the local route 
—that of the economy of operation of 
aircraft designed for light loads—we 
ean again draw heavily on actual ex- 
perience. Air transport operations for 
the four years 1938-1941 (excluding 
the period in which costs have been 
deeply affected by war) have included 
aircraft of various sizes approximately 
as shown by the following table: 


Miles Flown During the 


Number of Seats Period 1938-1941 


21 280,000,000 
14 45,000,000 
10 60,000,000 

6 2,000,000 


The figures of actual cost for the 
various types of equipment in the hands 
of various carriers have been corrected 
as far as possible for such variables as 
the year-to-year trend in costs and the 
effect of geography, terrain, load factor, 
and volume of operation. The several 
types included in the examination 
represent nearly enough the same stage 
of the development of the art of design 
to be reasonably comparable in that 
respect. The points representing rela- 
tive total cost for the four sizes lie close 
to the smooth curve given in Fig. 6. 
Total cost* is then converted into 
cost per seat-mile, also plotted on the 
same sheet. 

The curves do not present a promis- 
ing outlook for the small aircraft in 
service to local communities. To show 
how unpromising it might be, Figs. 3 
and 6 should be taken in combination. 


ESTIMATED EFFECT OF SIZE OF AIRPLAVE ON TOTAL } = 
OPERATING COSTS AND UNIT COSTS — 


= 


RELATIVE TOTAL COST PER MILE 
RELATIVE TOTAL COST PER SEAT-MILE 
= 


° 
= 


r 
0.8 1.0 
o8 
80.6 
2 y 


Fia. 6. 
Rates of Fare 


Their combined effect would indicate 
anecessary rate of fare on ten-passenger 
arcraft stopping every 30 miles about 
80 per cent higher than on 21 passen- 
ger aircraft making one stop every 100 
miles. The minimum practicable level 
of fares for the DC-3 for self-support 
and a reasonable profit at 65 per cent 
load factor and prewar price level ap- 


* 

W herever total costs are referred to 
herein it includes all overhead, traffic 
expenses, etc. 


TABLE 13 
Kstimated Rate of Fare in Cents per Mile for Independence of Governmental Financial 
Aid, Assuming 65 Per Cent Passenger Load Factors and Assuming the Variation of Cost 
with Size of Aircraft to Remain as in Recent Experience 


Average Distance Between —_—— 


Stops (Miles) 4 
20 10.2 
30 9.4 
40 9.0 
60 
80 8.5 
100 8.3 


pears to be of the approximate order of 
4.8 cents per mile. The corresponding 
figure to make the ten-passenger aircraft 
operating in 30-mile stages,  self-sup- 
porting, in the state of the design art rep- 
resented by the DC-3 and in the present 
state of operating technique, would ap- 
pear to be about 8.6 cents per mile. 


Operating Costs 


Operating costs can certainly be 
substantially reduced with postwar 
aircraft, but I do not think that we can 
feel any present confidence of an early 
reduction of costs with machines of 
DC-8 size to less than 80 per cent of the 
DC-3 level. Furthermore, the items 
of cost that seem most probably sub- 
ject to reduction are not those that 
show the largest variations with length 
of flight or with size of aircraft, and the 
proportional reduction of operating 
cost in the small aircraft over short 
distances is therefore likely to be less 
than in 21-passenger aircraft in through 
service. 

We may reasonably hope, on the other 
hand, in accordance with the previous 
discussion, that the costs due to inter- 
mediate stops can be substantially re- 
duced. I believe there may well be a 
reduction of about a third in the slope 
of the curve in Fig. 4 or even more than 
that if the use of airports with runways 
long enough to eliminate taxiing be- 
comes common. Allowing for a re- 
covery of one-third of what is lost in 
present operaticns by frequent stops 
and for a 20 per cent reduction of 
operating costs not only in the DC-3 
size but in smaller aircraft as well, it 
appears that it should be possible to get 
the rate of fare for the ten-passenger 
aircraft over 30-mile distances down 
to 6.4 cents per mile. This figure is of 
enough interest to be supplemented by 
similar calculations for some other sizes 
and distances (see Table 13). 

Undoubtedly there are many local 
routes on which higher rates of fare per 
mile than would be practicable in the 
through services can be charged with- 
out unduly attenuating the patronage. 
Those are the cases in which the com- 
petition of ground transportation is least 
effective. Where ground transportation 
is reasonably good, on the other, hand, 
normal railroad fares of about 2.2 cents 
per airplane mile and bus fares of only 
a little more than half that (at prewar 
levels) are likely to make it difficult to 
develop more than a thin trickle of 
luxury traffic and traffic of extreme 


——Number of Passenger Seats 
6 8 12 16 20 
5 7.6 6.5 5.6 4.8 
8 6.9 5.9 5.1 4.4 
4 6.6 Saw 4.9 4.2 
2 6.4 5.5 4.7 4.0 
0 6.2 5.3 4.6 3.9 
9 6.1 §.2 4.5 3.9 


| 


urgency, or true “feeder’’ traffic coming 
from a short distance to make con- 
nections at the airport, at rates of over 
5 or 6 cents per mile. If 6 cents be 
taken as the limit for a self-supporting 
operation in 20-mile stages, it would 
only be possible on routes providing an 
average passenger load of nine or more 
while the corresponding minimum limit 
of load to support service between 
points 60 miles apart would be six. 
At a rate of fare of 5 cents a mile, the 
corresponding figures would be twelve 
and ten. 

I have previously outlined a system 
of local routes that would call for about 
350,000,000 miles of operation per year, 
and I have offered the estimate that if 
such a system were placed in operation 
after the war its average passenger load 
would be of the order of six passengers. 
My anticipation on that point was 
based on an assumption that rates of 
fare would at least be no higher than 
those now existing; and, if local routes 
were actually to be limited to the cases 
in which the relation between rate of 
fare and average load at least met the 
specifications for self-support derived 
in the previous paragraph, I should not 
expect that the opportunity would exist 
for flying more than about 8,000,000 
or 10,000,000 miles a year on such routes 
under such conditions during the years 
immediately following the war. If 
local routes, depending primarily on 
traffic originating or terminating at 
relatively small cities, are to be of much 
importance in the national air transport 
network, it will then be necessary either 
to have substantial Governmental sup- 
port of such routes or to get the total 
costs for operating small aircraft in 
short-haul transport service down to 
well below the present level. 

The importance of reducing the slope 
of the curve of unit cost against size, as 
of that of cost against distance between 
stops, is manifest. The rate and extent 
of the development of local service will 
depend largely upon the success that is 
gained in that endeavor. To see how 
much reduction may be hoped for, the 
various elements of cost have to be 
considered separately. One large ele- 
ment in increasing the unit operating 
cost of small aircraft is, of course, the 
pay of flight crews. The size of the 
aircraft plays no part in determining 
the pay under the rules established by 
the Civil Aeronautics Act, and the cost 
per seat-mile accordingly varies in- 
versely with capacity. That factor 
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HARBINGER 
OF A NEW ERA 


Delco-Remy 
Aircraft Electrical Equipment 


In the skies over global battlefronts and on the boards of aircraft 
designers, America has fighter and bomber planes that serve as fore- 
runners of a new great Age of Flight, when the lessons learned in 
the crucible of conflict will be turned to constructive uses. { More 
than half of Delco-Remy’s facilities are now engaged in the manu- 
facture of aircraft electrical units, precision parts and products for 
military planes. In days to come, this equipment will be applied to 
meeting the requirements of commercial planes, while smaller 
. Delco-Remy units will provide the convenience and dependability 


of electric starting, lighting and ignition for private planes. 


DELCO-REMY 


DIVISION, GENERAL MOTORS CORPORATION 


alone acc 
of the va 
Fig. 6. 


Ground ¢ 


Bracke’ 
portance 
ground 0} 
distributi 
torted by 
amountec 
total cos 
The mail 
ground 
other 3 | 
that mak 
independ 
operated, 
mileage f 
made. ( 
ground 1 
to handle 
20-passen 
than to | 
type of « 
passenger! 
that abo! 
expense, 
cent of th 
a DC-3, 
ent of si 
tribution 
vary inv 
would tl 
another ¢ 
curve of 
than that 

Two-tl 
accounte 
be made 
items. |] 
ably acc 
the same 
tenance 
amount | 
aircraft i 
items (iI 
ment, et 
all. The 
justify a 
fractions 
tions giv 
cent. 

Some 
ing are 
craft on 
single pi 
costs by 
ten-passi 
for one 
There ar 
standard 
short-rai 
machine 


> 
> 
~ > ~ 
Ghircha 
_ 
wns 
“om 


REQUIREMENTS OF LOCAL AIR TRANSPORT SERVICE 47 


alone accounts for about 30 per cent 
of the variation with size as shown in 
Fig. 6. 


Ground Operations Expense 


Bracketed with this item in im- 
portance is the general category of 
ground operations expense. Before the 
distribution of expenses had been dis- 
torted by the war, ground operations 
amounted to about 20 per cent of the 
total cost of operating with DC-3’s. 
The maintenance and depreciation of 
ground equipment contributed an- 
other 3 per cent. Many of the items 
that make up these totals are virtually 
independent of the size of the aircraft 
operated, being governed only by the 
mileage flown and the number of stops 
made. Obviously, it takes no more 
ground radio operators, for example, 
to handle a given number of flights by 
20-passenger aircraft on a given route 
than to handle the same amount and 
type of operation by machines of six- 
passenger capacity. It is probable 
that about 80 per cent of the ground 
expense, which would be about 15 per 
cent of the average total cost of running 
a DC-3, can be considered as independ- 
ent of size. To that extent, the con- 
tribution to cost per seat-mile would 
vary inversely as size. Ground costs 
would then appear to explain about 
another 30 per cent of the slope of the 
curve of total cost or even a little more 
than that. 

Two-thirds of the total slope is thus 
accounted for. The remainder would 
be made up of a miscellany of small 
items. From 5 to 10 per cent is prob- 
ably accounted for by fuel cost; about 
the same or a bit more, by the main- 
tenance costs, which increase in total 
amount less rapidly than the size of the 
aircraft increases and in respect of some 
items (instruments, basic radio equip- 
ment, etc.) do not change with size at 
all. The figures are not so exact as to 
justify an attempt to trace the smaller 
fractions or to make the approxima- 
tions given add up exactly to 100 per 
cent. 

_ Some possibilities of substantial sav- 
ing are obvious. Thus, if small air- 
craft on local runs can be operated by : 
single pilot, it would reduce the total 
costs by approximately 4 per cent for a 
ten-passenger airplane and 6 per cent 
for one of  six-passenger apacity. 
There are other relaxations of regulatory 
standard which may be considered for 
short-range operation by small 
machines, Any simplification of ground 


organization and reduction in the num- 
ber of full-time employees required at 
intermediate points will have its largest 
relative effect on cost in the smallest 
aircraft. 

Something may also be done through 
the deSign of the aircraft. The struc- 
tural penalty of light wing loading de- 
creases in relative importance with de- 
crease of size; and, when alJlowance is 
made for the great advantage of any 
reduction in the time lost incident to 
ach stop, by reducing turning radius 
or accelerating take-off and climb or 
shortening the landing run, it may ap- 
pear advantageous to build for local 
operation with wing loadings  sub- 
stantially lighter than could possibly 
be considered for the existing type of 
transport service. Other possibilities, 
some of which have already been 
mentioned in connection with the 
problems of expeditious ground han- 
dling, will develop as the requirements re- 
ceive the specialized study that they 
deserve. 

In the aggregate I believe it is 
reasonable to hope that each of the 
hypothetic rates of fare (Table 13) can be 
reduced by about one-third of the 
amount by which it exceeded 4!/2 cents. 
Using that rule of thumb for estimating 
progress within a short term (say, within 
2 years after the end of the war), the 
minimum average loads compatible 
with independence of Government aid 
at a rate of fare of 6 cents per mile 
could be brought down to 7 for 20-mile 
flights and 4'/. for 60-mile intervals. 
It is, of course, my earnest hope that 
the actual performance will be sub- 
stantially better than that and within 
less time than I have suggested, but I 
cannot feel confident that it will. If 
in fact that much improvement were 
to be made, the 8,000,000 or 10,000,000 
miles a year of truly local operation 
that I had previously suggested as 
likely to be capable of self-support 
under the conditions previously con- 
templated might be raised to 25,000,000 
miles a year or more. 

Perhaps it would have been wiser 
to have risked no numerical prediction, 
but I am sure that if the design and 
economical operation of ten-passenger 
aircraft in local service benefits by half 
the amount of study and labor that have 
gone into perfecting the DC-3 and de- 
veloping the technique of operating it, 
substantial improvements can be made 
in the seat-mile costs that now appear 
so forbidding. 

There is one possible economy, 
frequently proposed, which I do not 


accept. It has been suggested that 
local routes need not be equipped for 
instrument operation, that they may 
be limited to daytime service, and 
that large savings in instrumental re- 
quirements and in radio installation and 
personnel can thereby be made. I can- 
not agree that local service can be de- 
veloped into a serious adjunct of the 
transportation system, except perhaps 
in a few regions that are particularly 
favored climatically if it is kept to a 
day-contact basis. Reliability is im- 
portant in every form of transportation, 
and it will be important in local travel 
by air. Commuting by air, for ex- 
ample, obviously is not going to attract 
a large patronage, except during the 
summer months, if winter users must 
expect to fail to reach their offices 
about one day a week because of a low 
overcast somewhere along the route, or 
if they must leave for home well before 
five in the afternoon to avoid being 
caught by the dark. There would un- 
doubtedly be many areas in which, 
at least at some seasons, a pure con- 
tact operation would be of enough value 
to justify its establishment; but as a 
branch of transportation, judged by 
the same standards as the alternative 
forms with which it competes for traffic, 
so limited a service would be a poor 
expedient. There again, of course, 
the helicopter would have an advantage; 
as it should be able to operate contact 
across country, even if at a somewhat 
reduced speed, under conditions that 
would be impossible for the  air- 
plane. 


CONCLUSION 


The two main parts into which I have 
divided this paper have been in some de- 
gree contradictory. The first, con- 
cerned with potential traffic and with 
the possible extent of-local operation, 
glowed with an optimism conditioned 
only by the reminder that in order to 
realize the possibilities the service 
must be established on terms reasonably 
approaching the terms offered by its 
surface competitors. The second part, 
treating technical and economic factors, 
has emphasized the threat of un- 
acceptably high costs, except in the 
limited number of cases providing pay 
loads heavy enough to support large 
aircraft, and the importance and 
complexity of the technical and operat- 
ing problems that are yet to be solved. 
The opportunity certainly exists, but 
it is equally certain that it must be 
worked for if it is to be won. 
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THE KOLLSMAN MARK VI DRIFT SIGHT is 2 worthy companion to the regular Kollsman line of aircraft 
instruments. It is used for an accurate determination of drift and ground speed on Navy long 


range aircraft. Exclusively Kollsman designed, engineered and manufactured...even to the 


lenses and prisms in its fine optical system...it gives new evidence of Kollsman’s versatility 


in adapting its talents to almost any type of precision engineering problem. 


 KOLLSMAN AIRCRAFT INSTRUMENTS 
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ELMHURST, NEW YORK GLENDALE, CALIFORNIA 
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Industrial Training 


LEONARD WEISS,* PETER LUBIN,+ and RICHARD T. EVERILL+ 


INTRODUCTION 


TRAINING DEPARTMENT in any com- 

pany should function on the 
premise that “there is a job to be done.” 
It is primarily a service department 
whose purpose is to assist the company 
in meeting its obligations by providing 
a supply of qualified employees. In 
general, it teaches employees what they 
need to know to do and understand 
their work, it teaches them what they 
need to know to advance, and it keeps 
a record of the progress of the in- 
dividual employee in knowledge and 
skills as a basis for possible promo- 
tions. 

All aircraft companies today are 
faced with similar specific training 
needs. These needs have been ex- 
pressed often enough—man-power 
shortages, bottlenecks and delays caused 
by inefficient and poorly trained per- 
sonnel, a demand for greater labor util- 
ization, increased production require- 
ments, and production and design 
changes with their attendant diffi- 
culties. Other problems at hand, such 
as cancellation and renegotiation of 
contracts and increasing absenteeism, 
may be regarded as particularly acute 
evidences of specific training needs 
today. 


Speciric TRAINING NEED 


The term “specific training need”’ 
must occur frequently in any discussion 
of training, for it is the very reason for 
the existence of a training program. 
At the very beginning a distinction 
should be drawn between training and 
education. Education may be defined 
as knowledge or the process of impart- 
ing knowledge of which the application 
is not limited to performance of a 
specific task or job. Training, on the 
other hand, is a process of imparting 
and developing knowledge, attitudes, 
skills, and habits necessary to the 
performance of a specific task or job. 
As used herein, it covers both education 
and training inasmuch as the educa- 
tional activities of a training depart- 
ment are confined to those that aid in 
performing the company’s work. 

The criterion that must always be 
used in testing a prospective training 
program or specific course is the ques- 
tion, “Is there a specific training need?” 
If the answer is “yes,” it can be assumed 
that there is a reasonable basis for 
continuing the investigation. If the 
answer is “no,” the request must be 
viewed with suspicion. Time is of the 
essence today. There is no place for 

* Training Director. 

Administrative Assistants. 


Brewster Aeronautical Corporation 


Leonard Weiss. 


educational window dressing in any 
industrial-training program. Swamped 
as industry is with inexperienced help, 
supervised by men who are perhaps in 
key positions because they were part 
of the mushroom growth of a company, 
and faced with heavy replacement de- 
mands by Selective Service, companies 
have no time for anything but essential 
training courses. Any training pro- 
gram, if it is to be a success, must be 
constructed with these limitations in 
mind. 


NECESSARY ASSUMPTIONS 


It is necessary to make several as- 
sumptions in formulating a training 
program. The first should be that all 
training activities in the company are to 
be supervised by the official training 
program. The reason for this is ob- 
vious, inasmuch as a division of author- 
ity will serve only to create confusion 
and duplication of effort. <All instruc- 
tion in the company is to bé regarded 
as training—whether on the job‘or off 
the job, whether for one lecture of an 
hour’s duration or for two years’ in- 
struction on the college level. It is 
also necessary to assume that the aver- 
age company wants to do the job as 
quickly and as economically as possible 
using, wherever possible, funds avail- 
able in the public agencies. Follow-up 
of training activities should be provided 
as an integral part of the training pro- 
gram. This is useful not only in 
evaluating the training but in induct- 
ing the worker in his new job, so that 
the effectiveness of the training is not 
lost in the attendant confusion of as- 
suming a new position. Finally, it 
must be assumed that training of any 
nature costs money and must be ac- 
counted for eventually. 


49 


GENERAL LIMITATIONS 


There are several limitations to be 
discussed when forming a training 
program. To begin with, consideration 
must be given the evidences of specific 
training needs as they are brought to 
the attention of the training director 
or are uncovered by the training direc- 
tor and brought to the attention of the 
department supervisor. (The impetus 
to institute training may come from 
either direction.) A few specific evi- 
dences of need for training can be 
listed as: (1) failure to meet schedules, 
(2) high rate of spoiled work, (3) poor 
safety record, (4) poor morale in de- 
partment, and (5) lack of job knowl- 
edge. 

Usually the need for training is not 
obscure. On the contrary, there are 
ordinarily more requests for training, 
formal or informal, than can readily 
be filled. In establishing training 
courses it must be the duty of the train- 
ing director to decide where training 
will do the most good—that is, will 
help most to speed production. ‘First 
things first’’ should be his motto. 

Finally, precaution should be taken 
to avoid overtraining. If the training 
department provides a_ surplus of 
trained personnel it may create dis- 
content. Training should not be car- 
ried on for jobs that do not exist. Fu- 
ture needs should be ascertained when 
planning the training program. 


PuysicAL LIMITATIONS 


From the physical standpoint the 
problem of fulfilling a training request 
is not an easy one. Where necessary, 
classrooms should be constructed in 
available space within a plant. These 
rooms should be conveniently accessible 
to all employees scheduled to undergo 
training. The possibility of locating 
the training center away from the plant 
should not be overlooked if it will bring 
a ready solution to the problem. If a 
scatter chart, for example, shows that 
20 people who want shop mathematics 
live in a town 20 miles from the plant, 
and the course is planned for after 
hours, it might be well to consider 
giving the course at the home-town high 
school. This will eliminate transporta- 
tion difficulties for employees sharing 
rides with neighbors. On the other 
hand, in handling the registration of 
an E.S.M.W.T. (Engineering, Science, 
and Management War Training) course 
the training department should not 
overlook the possibility of bringing the 
course to the plant if it will save the 
students time and travel. Careful 
surveys to ease such difficulties will 
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“Axis air base falls to Allies’... Now what? 


HEN YOU READ that Allied para- 
have captured another 
enemy air base, don’t be too quick 
to say, “Now, by using this new 
base, our bombers can strike even 
i deeper into the heart of industrial 
Germany.” 
pr: It's not quite so simple as that. 
' An Axis air base doesn't become an 
Allied air base merely because it 
has been wrested from the enemy. 

Before a single bomber can take 
off with its load of block-busters, 
there is a colossal job to be done — 
a job which requires the combined 
efforts of the airplane, the truck, the 
train, and the ship. That's some- 
thing the communiques never tell 
you about... 


First come the air-borne reinforce- 

e ment troops, landing on the bomb- 

pocked runways. Then a second wave 
of planes, carrying an aviation engi- 
neer battalion, “‘pee-wee” tractors, 


scrapers, and lightweight construc- 
tion equipment. An emergency land- 
ing strip is smoothed off for fighter 
planes, and transport planes with 
heavier tractors, scrapers, and rollers. 


Then, the trucks come in, with gasoline and oil drums, 

¢ bombs, and food. Others lug in heavy cement mixers, 

giant bulldozers, and tumble-buggies — so that the engi- 

neer battalions can build permanent runways for all- 

weather bomber operation. By this time, transport planes 

have flown in carrying operational personnel, radio equip- 
ment, spare bomber engines and parts. 


Now the heavy sluggers roar in — the big, long-range 

e Liberators and their crews. Transports fly in, too, bring- 

ing the ground crews who will ready the bombers for 

action. At last — perhaps weeks after the air base fell into 

our hands — the Bomber Command is ready to strike. How 

hard can it strike — and how long? That all depends on the 
vital link in the chain... 


CONSOLIDATED VULTEE 
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This link is the never-ending stream of cargo ships. 

e For the problem of supply cannot be solved by air 
alone. Transporting the equipment needed to keep a 
bomber base in operation is a job in which everything that 
rolls, floats, and flies must join forces. 

The way this challenge has been met is more than a 
heroic saga in the tightening of the air ring about the Axis. 
It is a lesson we must remember for the peacetime years 
that lie ahead. 


An enduring peace will depend, in great part, on the 

e unhampered interchange of people, goods, and ideas 
between the nations of the earth. 

And while all forms of transportation are teaming up 
to meet this postwar challenge, the plane, for one, must 
play a second, and possibly an even more important role: 
that of policing this 60-bour-wide world. 

For the maintenance of an adequate Air Force, for years 
to come, will be one of the cheapest premiums America 
could possibly pay for insuring the peace which we shall 
have won. 
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Quick Facts for Air-Minded Readers 


No ice needed — Mauch of 
the nation's perishable com- 
modities, such as fish, fruit, 
meat, and flowers, may be 
transported by air, someday 
soon. In a plane flying above 
20,000 feet, no refrigeration 
would be required. 


Speed, not cost — The Air 
Transport Command, using 
such planes as the huge, long- 
range Liberator Express, is 
daily flying hundreds of tons 
of vital equipment over our 
global skyways. Speed, not 
cost, is the all-important 
thing when our fighting men 
need blood plasma, more am- 
munition, or replacement 


parts. By plane, they get these 
things in a matter of hours, 
not days or weeks. In the 
postwar period, as planes are 
still further improved and 
new economies are effected, 
low rates will make commer- 
cial air freight practical for 
many products. 


Exit the iron horse? “I have no 
illusions that the airplane will 
make the railroads obsolete.-On 
the contrary, there will be room 
and plenty of need after the war 
for more and better transporta- 
tion by rail, highway, water, 
and air.” —TOM M. GIRDLER, 
Chairman of the Board, Consoli- 
dated Vultee Aircraft Corp. 


No spot on earth is more 
than 60 hours’ flying time 
from your local airport 


From Flying Jeeps to Leviathans of the air — Consolidated 


1944 


Vultee now builds many types of war planes, from small 
trainers to long-range bombers. When peace comes, the com- 
pany will be in a position to provide the postwar equivalent 
of such planes, from small privately owned “air flivvers” to 
buge transoceanic passenger-and-cargo planes. 


VENGEANCE ... dive bomber 


AIRCRAFT ==" 


Fort Werth, Texas Wayne, Mich. Nashville, Tenn. 

New Orleans, Le. Dearborn, Mich. Elizabeth City, N. C. 

Lovisville, Ky. Allentown, Pa. Miami, Fle. 
Member, Aircraft Wer Production Covacil 
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LIBERATOR . .. 4-engine bomber LIBERATOR EXPRESS ... . transport 
CORONADO ... potrel bomber CATALINA ... petrel bomber 
VALIANT .. . basic treiner 
RELIANT .. . nevigetional treiner SENTINEL . . . “Flying Jeop’’ 
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For war today...for 
all flyers tomorrow! 
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VEN the best grades of aviation refinery shown here is doing its part. Today, of course, this wonderful though 
gasoline generally available only So far in the war, one in every four new fuel must all go to war. But and fed 
a few years ago wouldn’t be worth British and American combat planes when the war is over, these new an oh 
a hoot to a modern plane in combat. has flown on aviation fuel from these plants will still be here—your guar- sited 
In fact, the performance of the refineries. antee of the finest fuels in human hours. 
mighty engines of these planes is Known as “fluid catalytic cracking history for your post-war planes! been fou 
only made possible by development units,” they are designed around in the 1 
of an entirely new fuel. special processes developed by Esso. those al 
You know it as “100-octane avia- What they do to petroleum sounds may Friday 
tion gas.” But it is actually consider — like magic even to an oil 5 ops 
lt is simple truth that no process ove 
to make. or company in the world, so far as emer on com 
Yet oceans of this new super-fuel we know, bas ever surpassed the schedul 
are being made, right now. Every products these plants can turn out. hours a 
time for 
THE FIRST "E” AWARDED TO PETROLEUM RESEARCH WORKERS 
was made to Ess Bayway, J. FULL BY THE ARMY AND NAVY, WHICH time f, 
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INDUSTRIAL TRAINING 


New employees are instructed in the use of safety devices. 


earn the appreciation of the company 
personnel. 


PsycHo.LoGic LIMITATIONS 


There are many psychologic limita- 
tions to be considered, particularly 
in these days of long work hours. First 
of all, the instructor must never be 
allowed to forget that he is dealing with 
mixed mental levels in almost any in- 
dustrial training class. The training 
director and his assistants can never 
be too vigilant in keeping this fact 
before the instructional staff. The ad- 
vancement of the group as a whole, 
rather than the spectacular develop- 
ment of a few individuals, is the primary 
assignment of the teacher. Second, 
the matter of class hours for persons 
who have put in a 10-hour day in the 
shop must be given careful thought. 
It is now generally thought that more 
than two sessions a week is too much for 
the average industrial trainee. It is 
also generally felt that class sessions 
should not run more than 2 hours. Al- 
though this is at variance with state 
and federal requirements in some sec- 
tions, many training men feel that every 
effort should be made to limit any class 
period to a maximum duration of 2 
hours. In this connection, it has also 
been found that classes scheduled early 
In the week are more successful than 
those arranged for later! in the week. 
Friday and Saturday classes should be 
avoided whenever possible, except per- 
haps for one-session classes of 1 hour’s 
length. 

If the training course is to be given 
On company time, classes should be 
scheduled for early in the day. Two 
hours after starting work is-an ideal 
time for a class to begin and a second 
choice is for a period beginning 1 hour 
after lunch. Classes given off company 
time for night-shift employees are 


usually scheduled for a period shortly 
before their starting time with ap- 
proximately '/. hour or less leeway. 
Off-time classes for the day-shift em- 
ployees (and in some instances night- 
shift workers) may start immediately 
after the termination of the working 
period with only a short time allowance 
for some refreshment. 


EXISTING FAcILITIFS FOR INDUSTRIAL 
TRAINING 


Assuming that training of any sort 
costs money and that the average com- 
pany is vitally interested in using the 
publie facilities whenever and wherever 
possible, it might be well to review just 
what is available to a company in the 
United States and how these facilities 
may be used. The following facilities 
are available for industrial training: 
(a) local boards of education, (b) state 
departments of education, (¢) E.S.M.- 
W.T., (ad) “Training Within Industry,” 
(e) Industrial Service Bureau, and the 
like, and (f) apprenticeship training 
—War Manpower Commission. 


Board of Education 


The local boards of education are the 
first source to examine for aid in voca- 
tional and supplementary training. 
The U.S. Office of Education has funds 
available which are distributed through 
the various states for such training as 
will assist in the production of war 
materials. When a specific need has 
been ascertained, a letter requesting the 
course required should be directed:.to 
the local board of education, stating the 
specific instructional material to be in- 
cluded in the course and telling just 
how this course will aid production. 
This will be the basis for action on the 
part of the board of education. 

Once permission for the course has 
been established, thought must be 
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given to the detailed course of study. 
The most successful course will be con- 
structed with the full collaboration of 
instructors and company men. The 
courses should be checked with the 
supervisors in the shop to make certain 
that the material has specific bearing 
on the job requirements. If the shop 
men decide against a certain portion of 
the course, it should be considered for 
elimination; if they suggest additional 
material or stress one particular section 
of the course, attempts should be made 
to incorporate their suggestions in 
the course of study. Usually the in- 
structors are only too willing to follow 
such recommendations. 


State Department of Education 


There are other sources of training 
available through the state department 
of education which are frequently over- 
looked. Perhaps one such aid will serve 
as an illustration of these training facil- 
ities. The rehabilitation services of 
most states are constantly on the look- 
out for employment opportunities for 
persons under their care. Since many 
companies are using the physically 
handicapped with great success, other 
companies may wish to seize the op- 
portunity to have such persons trained 
for specific jobs in their shops. Such 
companies will find that the state de- 
partment of rehabilitation will cooperate 
with them to fill specific training needs. 
For example, milling-machine or lathe 
operators can be trained at state ex- 
pense to fill a job in the factory when 
the training is completed. 

In this regard, the company should 
not overlook the possibility of securing 
instructors from the state or local board 
of education for instruction within the 
plant if it is decided that it is necessary 
to do the training in the shop. In most 
sases there is no need for a company to 
maintain a large force of instructors on 
its pay roll. If it is desired, men from 
within the company may be certificated 
to act as instructors. Follow-up in- 
structors are also available, or men 
from the shop may be certificated to 
act as follow-up instructors. 


E.S.M.W.T. 


The Engineering, Science, and Man- 
agement War Training program of the 
colleges and universities of the United 
States has been a tremendous help to 
the aircraft industry. When a specific 
training need exists, it is not difficult 
to find a college or the extension division 
of a college to train personnel. The 
scope of these courses is wide, as the 
title suggests. When the area E.S.M.- 
W.T. bulletin is published, adequate 
copies should be secured and circulated 
to all bulletin boards in the plants. 

Application blanks for these courses 
should be provided to all supervisors. 
This not only encourages registration 
in courses but also gives the training de- 
partment some idea of the: interest in 
particular courses. 

If there is sufficient interest in any 
particular course, the training depart- 
ment may try to bring the course to the 
plant. If there is a real need for a 
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viation will harness nature— unite the world“ 


Says J. CARLTON Ward, President of Fairchild Engine & Airplane Corporation: 


“fPIHOSE OF US who have seen the changes 
Naas in our world, and in our habits of 
living, by advances in science and technology, 
realize that new fields of knowledge being de- 
veloped by scientists in our laboratories, and 
applied by our industrial leaders and workers, 
will bring about still greater changes during the 
years to come. 
“The art of flying for pleasure and com- 


Hus Mr. Warp describes the multiple promise of to- 
morrow’s age of flight. But it is a promise which cannot 
be fulfilled by the aviation industry alone. It needs the 
support of a waiting “‘test-pilot market” as well—a 
market of people who (in business or in private living) are 
habitually first to accept any change for the better. 


merce should build vast new industries in all 
major countries ...may revolutionize rural life 
in America during the next decade... will write 
a completely new chapter in man’s harnessing 
of natural forces. 

“And the improved transportation, the better 
communication, the broader understanding that 
will result from this should create freer, hap- 
pier lives for the masses of humanity.” 

This is the market aviation thinks of when it thinks of 
the more than a million TIME-reading families — people 
with the foresight, income and influence that aviation 
needs to sponsor its programs—(people able to support 


with their patronage and prestige any business which 
executives now in aviation may enter after the war). 


aviation industry, Time here gives them wider circulation in the name of 


[ Believing that the ideas of aviation’s leaders are always of interest to vert 
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course, it may be considered by the 
training director for scheduling on 
company time in the plant. If Army 
or Navy approval is necessary, the need 
must be proved and the course should 
be tailored to suit the needs of the 
company. It is well to consider tailor- 
ing every course given by the training 
department, whether supplementary, 
preindustrial, or E.S.M.W.T. The col- 
leges, as well as the local schools, are 
usually willing to cooperate with the 
company in making the instruction 
specific to fit individual needs. 

Training directors should not feel re- 
stricted by the published list of courses 
issued by the local coordinator of the 
ES.M.W.T. program. Other courses 
may be available. If the area coordi- 
nator is contacted he may be able to 
supply just the course the company 
needs. There is a complete list of all 
courses available throughout the United 
States which may be obtained from the 
Office of Education. Information may 
be requested on the syllabus for any of 
these courses. 


“Training Within Industry” 


The War Manpower Commission 
has developed a training program for 
industry which is now well known and 
has been succesful in every part of the 
United States and in every conceivable 
branch of industry. Training Within 
Industry offers quick instruction in 
three courses of 10 hours’ duration each. 
It is the effective way of reaching the 
greatest number of people in the shortest 
amount of time. 

Job Instructor Training aims to train 
instructors to show others how to do 
various jobs. It is based on the premise 
that the average supervisor has plenty 
of “know-how” but just does not put 
this information across to his worker. 
It works on the principle that if the 
worker has not learned, the instructor 
has not taught. 

Job Methods Training is another 10- 
hour course to promote the more 
effective use of available men, materials, 
and machines. The questions asked 
about every operation in the shop are: 

(1) “Why is it necessary?” 

(2) “What is its purpose?” 

(3) ‘Where should it be done?”’ 

(4) “When should it be done?” 

(5) “Who is best qualified to do it?” 

(6) “How is the best way to do it?” 

Job Relations Training teaches super- 

visors how to get along with their 
workers. It develops their skill in 
handling their everyday human-rela- 
tions problems and makes for sound job 
relations. 
_ This Training-Within-Industry series 
is admittedly a quick course in super- 
visory training, but its value is great 
even though its length is brief. 


Industrial Service Bureau 


In several states there are facilities 
equivalent to the Industrial Service 
Bureau of New York which offer 
supervisory training at no cost to the 
company. The Industrial Service Bu- 
reau uses the conference method as the 
Standard form of instruction. This 


INDUSTRIAL TRAINING 


A course of study in Elementary Aircraft Inspection and Blueprint Reading. 


technique is intended to encourage 
individual and group thinking about 
things for which there are no set 
answers. ‘The use of this technique 
should encourage supervisors to be- 
come analytical in their approach to 
problems. 

The ideal group has from twelve 
to 18 members. Such subjects as 
the following are discussed and de- 
veloped: (1) responsibilities of a fore- 
man, (2) avoiding idle time, (3) main- 
taining discipline, (4) putting the right 
worker in the right job, (5) giving 
orders, (6) accident prevention and 
safety, (7) planning, (8) cooperation, 
(9) the foreman as instructor, (10) 
sare of materials, tools, and equipment, 
(11) ete. 

Such courses in foremanship are also 
available through the extension de- 
partments of state universities. The 
course of study embraces parallel sub- 
jects offered by costly private training 
plans. There is no need to pay high 
sums for training supervisory personnel 
when this training is available from the 
public agencies. 


Apprenticeship Training 


Another aspect of the War Manpower 
Commission training is the promotion of 
the apprenticeship training. This is 
often overlooked today since the accent 
is on the thousands of men and women 
needed at once in the shops for jobs 
that have been broken down to a degree 
unheard of a few years ago. However, 
there will always be a need for skilled 
mechanics with all-round training to 
provide replacements for foremen, 
skilled tool and jig makers, ete. A 
comprehensive training program must 
include a plan for replacing the older 
men to provide for the eventuality of a 
long war and to strengthen the com- 
pany for postwar years. Inasmuch as 


young tool makers are scarce today 
the program must also make provision 
for the training and development of 
women. 

All above facilities are available in 
the United States. If difficulty is 
experienced in securing information, 
the state director of vocational educa- 
tion stands ready to help, and the U.S. 
Office of Education is always open to 
suggestions on improvements, modi- 
fications, or expansion of existing train- 
ing programs. 


PROCEDURE FOR SETTING Up A TRAIN- 
ING COURSE 


As a practical illustration it might 
be well to trace the development of one 
course of study to establish a general 
pattern of procedure for the institution 
of training courses. Let us assume that 
the training director has studied the 
Manning Table and _ Replacement 
Schedule for men to be taken by Selec- 
tive Service, which give him the ap- 
proximate number of men by job classi- 
fication needed at any period of time. 

In the case of riveters and assemblers, 
for example, with the number required 
and the date established, the training 
director, after conferring with the 
factory manager and the personnel 
director, can go to the local board of 
education and apply for the training of 
personnel in riveting and assembly 
work. He has a specific need on which 
to base his request. 


Out-of-Plant Training 


In conference with school authorities, 
shop men, and personnel men, the 
course of study is drawn to fit the job 
requirements of aircraft helpers in 
riveting and assembly. The course is 
tailored to give what the shop men re- 
gard as essential job instruction and 
practice. 
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The actual recruiting of trainees 
may be managed by the company or in 
cooperation with the U.S. Employ- 
ment Service. The company must make 
the decision whether this is to be pre- 
employment, which is unpaid training, 
or preindustrial paid training. The 
latter plan is almost mandatory today 
in most sections where aircraft factories 
are located. Under this. plan the 
trainee becomes an employee of the 
company, is assigned to the school, 
and is given a company department 
number for pay-roll purposes. He is 
given orientation training, he acquires 
tools, and he punches a time clock, just 
as he would in a production shop. His 
supervisor is the training director. 
When his rating sheet, signed by the 
class instructor, indicates that he is 
ready to begin work, he is transferred 
by the training director to the shop 
designated to receive him. A copy 
of the rating sheet goes with the trans- 
fer to the foreman of the department so 
that he may make full use of the em- 
ployee’s skill. This same plan may be 
used for training milling-machine opera- 
tors, welders, and even office help. 


In-Plant and Vestibule Training 


Where it is decided that vocational 
training is to be conducted within the 
company, this training may be either 
on or off the production floor. 

If it is decided that instruction is to 
be carried on within the production 
department, this may be done by an 
old employee who is experienced on the 
work to be taught and who knows the 
basic principles of job instruction, by 
the supervisor, by a special instructor 
or by the understudy method. Under 
this method the trainee is under close 
supervision, works on simple produc- 
tion jobs, works on actual production 
machines, and enjoys the atmosphere 
of the work shop. Where necessary, 
the trainee may also be given class- 
room instruction to supplement his 
on-the-job training. 

On the other hand, if it is decided that 
training is to be conducted off the pro- 
duction line in the company vestibule 
school, the actual instruction may be 
carried by company or outside in- 
structors. The advantages of this 
system include: (1) regular production 
not impeded by learners, (2) closer 
supervision of trainee, (3) favorable 
atmosphere for trainee, and (4) special 
attention given to the weak points of 
each trainee. 

The disadvantages are: (1) With 
the passing of time, vestibule school 
equipment and methods lag behind 
shop equipment and methods; (2) the 
vestibule school tends to underem- 
phasize the importance of the time 
factor; and (3) an adjustment period 
is required when transferring the learner 
to the shop. 


NECESSARY RECORDS 


Since one function of the training 
department is to keep a record of the 
progress of each individual employee 
undergoing training, an adequate sys- 
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tem of records must be established. 
This need not be elaborate, but it must 
function to give all the necessary in- 
formation when required. 

Two basic records serve as the back- 
bone of the permanent file of informa- 


tion: (a) record of trainees by course 
and (b) record of trainees by depart- 
ment. 


Record of Trainees by Course 


This consists of folders for each in- 
dividual training course. Every course 
folder lists such essentials as the name 
of each trainee, clock number, job 
classification, department number, and 
attendance by date. This record im- 
mediately indicates which persons took 
what course, where, and at what time. 


Record of Trainees by Department 


This consists of a series of folders by 
department. Every department folder 
lists the persons of that department 
who have completed one or more train- 
ing courses, reference code number of 
each course, trainee clock number, job 
classification, total attendance in man- 
hours for each course, rate of pay and 
course This record immedi- 
ately indicates which persons in a de- 
partment took what courses, where, 
and when 

Original registration cards can be 
filled out in duplicate by each trainee. 
All information necessary for the two 
records mentioned above should be 
called for on these cards. One card 
can be filed by individual course; the 
other card can be filed alphabetically 
by last name of trainee. The file of 
cards by course is to be maintained in 
an active and inactive section. When 
a person finishes a course his card is 
transferred from the active to the in- 
active section. Where a person reg- 
isters for another training course, how- 


grades. 


Hand-riveting trainees undergoing instruction for Brewster at the Aviation Trades Center. 


FEBRUARY, 
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ever, he need fill out only one card igg 
stead of two. This card is to be placed! 
in the active file section by course andi 
is to be used as a basis for making: 
notation on one of the original registra.’ 
tion cards filed alphabetically. A rug 
ning attendance record is to be kept on! 
the back of the card filed by course, 

Attendance sheets should be signed 
by each student and prepared singly op 
in duplicate and triplicate if necessary, | 
Where courses are given on compan 
time, three copies should be prepa 
one copy should be sent to the account 
ing department; another to govern. 
ment cost inspection; and the last copy 
retained in the training office file. 

The company accounting department 
should accumulate all training costs by 
individual courses. It should also sub 
mit monthlystatementsof actual costste 
the training director for comparison and 
study purposes. The accounting depart 
ment on the other hand, should be 
supplied with pertinent data on alf 
purchase orders and factory orders for 
books, equipment, visual aids, ete., sub 
mitted by the training department. 

When a course is completed, a stand. 
ard form should be sent to the personnel 
department stating. that the employee 
has completed a specific training course, 
This information is to be filed in the 
employee’s personnel record folder. 

A suitable certificate should be 
given each student when he complete 
a course. Some companies use two 
certificates, one of traditional size, and 
another of card size to be carried in 4 
wallet. 


Costs 


Assuming that the average company 
wants to keep training costs at a mit 
imum, certain basic rules may be drawn 
for the guidance of training directors.” 
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Consolidated Catalina 


Serving everywhere, in all kinds of weather . . . making thrilling Arctic 
rescues, bombing strategic Pacific islands, riding herd on huge Atlantic 
convoys ... it’s all in the line of duty for these great amphibian patrol 
bombers. Long, trying hours in the air, over vast sea areas, demand the 
utmost in stamina and performance from the crew and from the plane. 
The dependable performance record of these planes is a tribute to both 
the men who fly them and to the men who make them. PESCO Products 


is inane Company, 11610 Euclid Ave., Cleveland 6, Ohio. (Division Borg-Warner) 


Read how radically ad- 


vanced PESCO pumping 
equipment opens new 
tor oll to- In Aircraft Hydraulics, Fuel Pumps, — 
dustry in more efficient Air Pumps, Reiated Accessories... 2 
use of controlled liquid 
flow, pressurized power 
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Aviation looks to Link for crea- 
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ARE TAKING THIS WAR 
SERIOUSLY, 


With grim determination thousands of Ameri- 
can women are doing their best to fill men’s 
shoes. Eagerly they bend their shoulders to 
wartime tasks—for no sacrifice is too great 
if it hastens the return of their men from the 
fighting fronts. 

In hundreds of vital war plants, women are 
operating South Bend Lathes with surprising 
results. On all kinds of jobs, they have kept 
up production and maintained established 
standards of precision. In some factories whole 
batteries of South Bend Lathes are humming 
under the guidance of feminine hands. 


Since World War I, women operators have 


preferred South Bend Lathes. Their nimble 


SOUTH BEND LATHE 


9” swing, South Bend Engine Lathe 


fingers find the convenient controls well suited 
to their sensitive touch. They like the fully 
enclosed design. And, most of all, they ap- 
preciate the ease of operation that prevents 
fatigue and makes the workday seem shorter. 


South Bend Engine Lathes and Toolroom 
Lathes are made in five sizes: 9” to 16” swings, 
with 3’ to 12’ bed lengths. The Turret Lathes 
are made with 9” and 10” swings. Write for 
Catalog 100C which describes all sizes and 
types of South Bend Lathes. 


Lathe Builders for 37 Years 
SOUTH BEND 22, INDIANA 
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The pattern of post-war, world-wide air transportlines _ that keep the planes on course. It’s vacuum tubes in cost, the 


is being drawn today. Its development and progress _ instrument landing devices that bring the. transport to be cor 

has been tremendously speeded up under the forced to rest cn terra firma through rough,dense weather.., Over . 

draft of wartime necessity. No one can doubt the prac- _—_and it’s vacuum tubes in other now secret electronic ok 


charged 
ticability of such a transport system today. devices which make air travel safe and dependable. dent wil 


The genius of aeronautical engineering, the courage Eimac tubes are the dominant leader in the field of air ~ o 
and skill of the pilots and crews and the amazing effi- transportation. Long years of successful experience, 


the job 
ciency of electron vacuum tubes are blaz- thousands of hours of dependable service also hav 
ing these new trails through the skies. 


have made them first choice of the time rat 
It’s vacuum tubes in the ground stations leading engineers throughout the ining 
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One rule should be to examine the re- 
quest for training to see if it can justify 
the expense involved. Although the 
instruction may be obtained without 
cost, there are always overhead costs 
to be considered. If the course is to be 
given on company time, company 
policy must be established about time 
charged to training. Perhaps the stu- 
dent will be charged to training for the 
class hours only; perhaps he will have 
to be charged from the time he leaves 
the job until he returns. Rules will 
also have to be established about over- 
time rates. If the company is working 
on a cost-plus-fixed-fee contract, the 
training director will have to be cautious 
about instruction given on company 
time and doubly cautious about over- 
time rates paid to persons in classes. 
Only in rare cases will this expenditure 
be approved. 

Finally, he should be fully aware of 
what is available in the way of instruc- 
tion and auxiliary training aids in 
public educational agencies and institu- 
tions. For example, almost all pre- 
industrial and pre-employment training 
can be obtained through the state 
vocational education department. Su- 
pervisory training can be obtained free 
through the state universities and such 
the Industrial Service 
Bureau of the State of New York. The 
Training-Within-Industry program of- 
fers specialized training free. The 
ES.M.W.T. and the state vocational 
education programs will provide most 
of the supplementary training without 
charge. Visual aids may be obtained 
from the state or the U.S. Office of 
Education. Thousands of dollars can 
be saved by a company if an alert 
training director gives careful study to 
the excellent free services available 
through the various federal, state, and 
municipal facilities. 


FuTurE TRENDS 


Training will play an increasingly im- 
portant role as the war progresses. 
Immediately ahead is the movement for 
greater labor utilization. In its own 
right, training affects all factors of pro- 
duction—men, materials, machines, 
methods, and morale. Skilled ex- 
perienced men are being lost in greater 
numbers to Selective Service. Women 
and rehabilitated soldiers and civilians 
in vast numbers are needed in war jobs. 
And when the peace is won and con- 
version from war- to peacetime economy 

es place, training and retraining will 
be necessary for newer jobs. Fierce 
industrial competition can be expected, 
and a well-established training program 
will be a valuable asset to any com- 
pany. 


AN OUTLINE FOR INDUSTRIAL TRAINING 
Industrial Vocational Training 


_ A. Pre-Employment Training. Train- 
ing made available through the use of 
facilities, public and private, before an 
individual is hired as an employee of the 
company. Because of the critical labor 
supply and shortages of available 


INDUSTRIAL TRAINING 


personnel for enrollment in the public 
schools, this sort of training is ap- 
parently on the way out for the duration 
and has been replaced by paid trainee 
activities included in this outline under 
“‘Preindustrial Training.”’ 

B. Preindustrial Training. Training 
administered to employees of the com- 
pany both on the job and through the 
use of outside school facilities. These 
employees are paid regular starting 
wages in accordance with the existing 
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last for 20 weeks and be repeated over a 
long period. 

Training in the essential skills of a 
job is best done on the job, but the 
supplementary information that is a 
tool for a beginner’s job is most often 
acquired off the job. Supplementary 
instruction is applicable at all levels of 
the organization and is a necessary re- 
quirement for moving from one stage 
to that above. Typical courses that 
might be offered by an aircraft com- 


Trainees receiving instruction on a dummy model. 


company rates. The courses are se- 
lected and administered by the company 
and the schools concerned. After 
satisfactory completion of these courses, 
the employees report for regular work 
at the plant. With this type of train- 
ing, the time needed for developing 
skill on the job is shortened. He ad- 
justs more readily to factory surround- 
ings. He grasps more quickly the 
language of the factory, and he acquires 
beginner’s skill. 

C. Supplementary Training. Includes 
training for both the factory and non- 
factory. This type of training may be 
carried on: 


(1) In the plant by company in- 
structors—(a) on company time and 
(b) after working hours. 

(2) In outside schools and facilities 
—(a) on company time and (b) after 
working hours. 

(3) On company property in con- 
junction with outside agencies—(a) 
on company time and (b) after working 
hours. 


These courses may vary in length and 
frequency of session or course as the 
needs are demonstrated by the depart- 
ments concerned. For instance, one 
course may last for only 1 hour and be 
forever discontinued, while another may 


pany in the supplementary training 
program would include: blueprint read- 
ing, production control, basic inspec- 
tion practices, aircraft lofting, aircraft 
jig and fixture design, aircraft descrip- 
tive geometry, etc. 

D. Apprenticeship Training. A long- 
range program of training offered an 
employee within determined age 
brackets in an approved program of 
technical work experience, supple- 
mented by related classroom instruc- 
tion. 


Orientation and Induction Program 

(for New Employees) 

Orientation means the acquainting 
of the new employee with company 
history, company policies, general com- 
pany rules and regulations, and the 
spirit of cooperation. 

Induction means the process of 
introducing the new employee to his 
supervisors and his new place of work, 
and is to be associated with job in- 
struction. 


Supervisory Training 


Training offered those members of 
the company who are in a supervisory 
position. Generally speaking, it covers 
the fundamentals of supervision and 


(Continued on page 177) 
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reasons why you need x-ray for aircraft 


Saves Machine and Man-Hours 
+ Eliminates machining and as- 
sembly of faulty parts. 

« Determines the exact location 
and extent of faults in products 
or assemblies. 


Critical Materials 
¢ Eliminates rejects. Weeds out 
bad units. 


Replaces ‘‘destructive” tests. 


REASON THREE... 
Speeds Production 

« Easily quick-checks hidden 
assemblies. 

Permits use of high- 
manufacturing processes . . 
welding, die casting. 


( 


REASON FOUR...Controls Quality 
+ Perfects techniques quickly 
for quantity production. 

+ Keeps quality consistent by 
pictorial comparison or check 
all completed units. 


REASON FIVE... 
Helps Train Workers 


Arouses worker's interest by 

gas him exact picture of work 
is doing. 

Accurately tests worker's 

Serves as basis 
or visual education in training. 


WHY CONSIDER IT? X-ray provides the only means 
of non-destructive and foolproof internal inspection of 
parts and assemblies to control and improve quality. 

War products demand it today; keen postwar com- 


petition between products and processes will demand 
it tomorrow. 


IS 1T COMPLICATED? Contrary to popular concep- 
tion—no! Simplified controls, developed by Westing- 
house, facilitate both training and operation. 

In fact, x-ray greatly simplifies many production, 
design, inspection analysis jobs. 


IS IT COSTLY? Like any other modern production 
tool, industrial x-ray justifies its purchase price by 
reducing production costs and waste ... insuring 
uniform quality and satisfied customers. 

For more practical information about industrial 
x-ray, call your nearest Westinghouse office. Westing- 
house Electric & Manufacturing Company, Dept. 7-N, 
East Pittsburgh, Pa. 


J-95086 


Westinghouse 


PLANTS IN 25 CITIES . OFFICES EVERYWHERE 


ELECTRICAL EQUIPMENT FOR PLANE «+ PLANT > 
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25 years ago—when Jennies and De Havilands were trench-hopping in World War I 
—Westinghouse MICARTA was already known as the “aircraft plastic’. Today, a 


vastly improved material, it’s on the job again... in control pulleys, fair-leads, 


terminal and fuse blocks, bomb racks, antenna masts, aileron hinge covers. . . in countless other 


applications where lightweight, great strength, resistance to wear are vitally important. 
Get all the facts about MICARTA—lighter than aluminum, stronger than structural steel. Send 
today for B-3184A, the new MICARTA Data Book . . . gives complete data on physical properties 


.. machining . . . design suggestions. 


Another example of Westinghouse electronic leadership is a new built-in RECTIFIER 
that supplies power for energy storage resistance welding. This new RECTIFIER permits 


combining welder and controls into one smooth-working unit . . . eliminates the 
separate control cabinet formerly used, also the lengthy, bothersome wiring between welder 


and controls. 


Recently, x-ray analysis of a bomber landing gear casting made possible a 50% reduc- 
tion in metal content. Write today for B-3159 (Industrial Inspection with Westinghouse 


X-ray). X-ray is fast—700 parts an hour is a good average in many cases. 


Whether it’s ‘Power for Plainville’ or “Superbombers for Tokyo’, a-c increases the 


range. By means of an A-C Calculating Board, Westinghouse engineers are now 
analyzing a-c requirements of modern bombers . . . another new development is a 
65,000 rpm small motor to drive grinding wheels for finishing precision parts . . . still another is 
a midget searchlight visible for 60 miles, a lifesaving aid to fliers forced down at sea. 

Literature mentioned in ‘Plane Talk’”’ . . . additional information on any item can be secured 
from any Westinghouse office, or by writing Westinghouse Electric & Manufacturing Company, 
Dept. 7-N, East Pittsburgh, Pa. ‘ J-94620 
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No. 5 FLANGE PACKINGS (continued) 


(Packings Pointers No.4 discussed the advantages, design features 


and two typical applications of the flange packing.) 


Y 
Y Y 
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FIG. 1 


A. Methods of Attaching Gland 
Bolted gland — Fig. 1 
Threaded gland, nut-type — Fig. 2 


Threaded gland, nut-type with shallow 
recess — Fig. 3 


Threaded gland, screw-type — Fig. 4 


With the type of gland nut shown in 
Fig. 3, the recess for the base of the pack- 
ing is shallower than the thickness of the 
packing. The recess only aids in center- 
ing the packing; it should be shallow 
enough at the packing’s outside diameter 
so there will never be a metal-to-metal 
contact at “‘j’’. 


With the type of expander shown in 
Fig. 4, an extra step is required in the re- 
cess at “N’’. The diameter at “‘N” 
should be equal to the diameter of the 
shaft plus twice the leather thickness 
plus twice the coil spring thickness plus 
enough clearance for easy assembly. 
The depth of the recess at “‘N”’ is deter- 
mined by the height of the packing and 
the angle of the bevel, but should be deep 
enough to keep the spring on the outside 
of the packing’s vertical wall, preventing 
it from slipping over the bevel and be- 
coining ineffective. 


Spartan Leather Packings 


Graton & Knight’s SPARTAN has 
highest resistance to heat (withstands 
boil test), and will not dry out hard and 
brittle. It is acknowledged the top- 
quality leather in the packings industry. 

When your design reaches the “‘pack- 
ing point’? — or when a packing trouble 
occurs — call on G&sK engineers. 


YU" 


- 


(FIG. 5) 


B. Expanders (actually “‘contractors”’ In 
the case of flanges) 


1. Finger-type—Fig. 5 

The finger-type expander, made from 
phosphor-bronze or spring steel, is the 
most efficient of the commonly used 
types for flanges, but it is usually limited 
to use on production jobs since its manu- 
facture necessitates a special set of 
stamping and forming tools for each size 
of expander. 

Due to the many standard variations 
in dimensions of flange packings, it is not 
advisable to attempt a set formula for 
the design of finger-type expander. 
However, the following general rule will 
be a helpful starting point. 


OD of flange packing 
OD of shaft 
height of flange 
= thickness of flange 
H! = H-T — (Tan. 6x T) 
A'=A 
B! =B + 2T + 2T' 
C' (in free position) = B 
T' = optional (to be determined by 
the tension of the material used and 
the existing conditions, considering 
the amount of tension needed) 


2. Garter-type—Fig. 4 
(to be discussed ina later issue of ‘‘Packings 


Pointers’) 
C. Washer 


On all threaded glands it is advisable 
to use a protective washer (A in Figs. 2, 
3, 4) between the flange and the gland. 
The washer may be metal, or any other 
suitable material. Without the washer, 
the twisting action caused by tightening 
the gland would damage the packing. 

When the washer is used, its inside 
diameter should be as close a fit as pos- 
sible on the shaft in order to give the 
packing proper support. In this case, 
the fit between the inside diameter of the 
gland and the outside diameter of shaft 
does not have to be close tolerance. 
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Accessories 


Continental Improves Cowl Flaps. 
Conceived by Continental Air Lines’ 
employees, an improved method of 
operating the engine cowl flaps of the 
company’s Lockheed Lodestars is de- 
scribed and illustrated. With the 
new method the flaps are actuated 
hydraulically instead of electrically, 
the pilot is enabled to trail the flaps, 
and the necessary power to operate the 
flaps is provided under all conditions. 
In addition,: substitution of a spring- 
mounted fiber block for one of the two 
small aluminum rollers supporting the 
flap-actuating tube eliminates vibration 
and reduces wear on the flap-actuating 
tube. Aviation, December, 1943, page 
147, 4 illus. 

Making Flying Togs for the R.C.- 
AF. Gordon Sinclair. This article 
talls of the developments in functional 
flight clothing effected by the Cana- 
dian clothing firm of Deacon Brothers. 
Briefly reviewing the history of the 
company, it describes how Deacon 
Brothers improved on the flying suits 
of the Royal Air Force, designed and 
manufactured the general issue Type E 
flying suit, helped create the first 
double-pile fabric to take the place of 
sheepskin for lining, sponsored Gren- 
fell cloth, discovered new ways of 
trapping insulating air within a gar- 
ment, and employed quick-release zip- 
pers for pilot’s suits. Different styles 
and colors of flying suits currently 
used by the British and Canadian air 
forces are noted. Commercial Aviation, 
ee, 1943, pages 62, 64, 66, 6 
illus. 

Drop Tanks. Some additional data 
on the employment of supplementary 
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erodynamics 
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Flight Testing 


fuel tanks that can be jettisoned after 
use. Demonstrating how these drop 
tanks increase the range of aircraft, 
features of their application in various 
airplanes and the different types of 
material of which they are constructed 
are surveyed. Installations in the 
Hurricane, Typhoon, Thunderbolt, 
Lightning, and Messerschmitt are noted 
particularly, while others in the Spit- 
fire, Mustang, Mosquito, Fortress, and 
Liberator are mentioned. Flight, No- 
vember 4, 1943, pages 511-513, 9 illus. 


Transparent Armor... . Shields for 
Sky Fighters. The characteristics of 
the bullet-resistant glass used on air- 
craft are outlined in nontechnical 
terms. It is explained that, like auto- 
mobile safety glass, it gonsists of mul- 
tiple sheets of polished plate glass 
separated by films of transparent 
plastic. Reference is made to the 


troubles encountered with the plastics . 


first employed for safety glass. It is 
stated that not long before the war 
chemists perfected a synthetic plastic, 
known as plasticized vinyl butyral, 
which met all objections and that 
bullet resistant glass was fully developed 
just in time for war needs. Popular 
Science, February, 1944, pages 74-77, 
11 illus. 


Castor Shimmy. Major O. J. Mar- 
strand. Preceded by an explanation 
of the causes of oscillation in castering 
wheels and the forces that counteract 
the motion, this is a description of the 
Marstrand-Dunlop twin-contact tire 
for suppressing “shimmy.” De- 
signed to reduce the forcing effects 
and to increase the damping action at 
the ground contact area, the twin- 
contact tire dispenses with or reduces 
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ilitary Aviation 
Model Airplanes 


Personalities 


the amounts of damping or self-center- 
ing applied at the pivot. Its con- 
struction is said to offer a departure from 
previous practice only in the contour of 
the tread, which is molded so as to have 
on it two ring-shaped ridges comprising 
the only parts in contact with the 
ground. The effectiveness of this tire 
in preventing shimmy is based upon the 
reduction of the forcing effects and is 
attributed to three primary causes: 
the side stiffness of the tire, especially 
when in rapid rotation; the prevention 
of the curved walls from touching the 
ground; and the resistance by the two 
contact rings of the twisting effect 
relative to each other. Flight, Novem- 
ber 18, 1948, pages 554, 555, 3 illus. 


Aerodynamics 


Loss in Aileron Effectiveness Be- 
cause of Wing Twist and Considera- 
tions Regarding the Internal-Pressure 
Balanced Aileron. Reinhardt Rosen- 
berg. The treatment internal- 
pressure balanced ailerons in flutter 
analysis is indicated, and the conclu- 
sion is reached that, in contradistinc- 
tion to Frise-type aileron balance, this 
type of aerodynamic balance does not 
affect the expressions for oscillatory 
wing lift and wing moment. 

From a variation of conditions of 
aileron reversal, expressions for loss in 
aileron effectiveness at lesser speeds 
have been derived. It is shown, and 
substantiated by flight-test data, that 
deviations from two-dimensional flow 
are considerable and that past methods 
of computing aileron reversal speeds 
are highly conservative. Improve- 
ments on present methods are given and 
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OF FORMING FORMICA SHEETS 


War production has resulted in the development of new ways of 
forming completely cured Formica sheets. This*method is highly 
successful commercially and at North American Aviation where 
Plastic Engineer William Beech developed it. Many parts shaped 
in this way, are in regular production and use. 


assume 
transp 
crew w 
cent of 
Sharp bends can be mede in the material without fracture. The ~ ea 
inside diameter of the radius may be no greater than the thickness , 

of the material. The method is simple and fast--in every way 


may be 
efficient from the production point of view. 


Formica so formed will not dent or deform under ordinary blows. 
It maintains its new shape under all conditions of humidity and 
climate. The parts are permanent, substantial and efficient 


“The Formica Story” is a moving picture in color showing the 
qualities of Formica, how it is made, how it is used. It is available 
for meetings of engineers. 


propel 
THE FORMICA INSULATION COMPANY iy Qh tunnel 


4636 Spring Grove Ave., Cincinnati 32, Ohio * RN the tk 


THE TECHNIQUE 


Formiea sheets are heated in an oven to a temperature 
somewhat higher than that at which they were cured—just 
under the blistering point. Then they are quickly inserted shown 
in a press with wooden or ‘“Pregwood’’ forming dies and conce 
stamped into shape. When cold, the shape is permanent. hich 
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comparisons with flight test results are 
illustrated. 

In many respects this paper was sug- 
gested by a previously published paper 
by a different author, but the solution 
for loss in maneuverability below the 
aileron reversal speed and the deviations 
from the ‘flutter equations” are new. 
Journal of the Aeronautical Sciences, 
January, 1944, pages 41-47, 62, 4 illus. 

Take-Off Distance of a Glider 
Train. Wieslaw Z. Stepniewski. The 
take-off distance of a glider train is one 
of the most important factors in the 
consideration of the practical use of 
this kind of transport for military and 
perhaps future civil uses. 

Some simple formulas are given in 
this paper, for the approximate value 
of the take-off distance necessary to 
clear an obstacle of a given altitude 
(50 ft.). However, when preliminary 
considerations are being made, there 
are often no complete data regarding 
the engine-propeller group. For this 
case a rough but simple method is 
established allowing the reader to esti- 
mate all the necessary characteristics. 
The primary considerations are for a 
glider train, in general, but the final 
formulas are established rather for the 
large transport gliders towed by planes 
equipped with constant-speed propel- 
lers. 

It is sometimes important to know 
whether it is better to overload an 
existing plane to some possible limit or 
to put this additional load into a glider 
towed by the airplane. For this reason 
an example is presented which gives the 
ratio of the take-off distance of an over- 
loaded plane of the DC-3 class to the 
take-off distance when the plane has 
its normal weight. A similar compari- 
son is made for the glider train, sup- 
posing that the additional load is put 
into a glider towed by this plane having 
its normal weight. The comparison 
assumes that the empty weight of a 
transport glider plus the weight of its 
crew will be approximately 40 to 45 per 
cent of its total weight. In other words, 
it is understood that about 60 to 55 per 
cent of the gross weight of such a glider 
may be considered as pay load. Journal 
of the Aeronautical Sciences, January, 
1944, pages 55-62, 6 illus. 

A Contribution to Cascade Theory. 
J. Lockwood Taylor. It is stated 
that the theory of the flow past cas- 
cades or infinite series of airfoils, 
regularly spaced, is of importance in 
connection with the design of turbo- 
blower blades, interference between 
propeller-blade root sections, wind- 
tunnel circuit design, and kindred 
problems. The usual development of 
the theory involves some rather ad- 
vanced applications of conformal rep- 
resentation which it is difficult to 
translate into numerical terms, and 
no general solution for an arbitrary form 
of airfoil section is available. It is 
shown that so far as lift interference is 
concerned—one of the main points on 
which information is required—approxi- 
mate results of fairly general applica- 
tion can be obtained with the help of 
relatively simple mathematics, and the 


PERIODICALS 


The irregularity of re- 
ceipt of publications from 
abroad necessitates the re- 
view of articles in issues 
several months late. This 
ts done to provide readers 
with information regard- 
ing foreign technical prog- 
ress as Soon as the issues 
are available in the United 
States. 


formulas lend themselves readily to 
numerical work. The basic principle 
applied is that of the direct calculation 
of the downwash components of the 
flow caused by the remaining airfoils 
of the cascade, somewhat on the lines 
of Glauert’s approximate biplane inter- 
ference corrections. The Journal of The 
Royal Aeronautical Society, November, 
1943, pages 397-400. 

Design of Elbows in Potential 
Motion. Boleslaw Szczeniowski. The 
purpose of this study is the solution of 
the problem of the shaping of elbows, 
such as those used in wind tunnels, in 
such a way as to fulfill the equation of 
continuity of the fluid in a _ two- 
dimensional flow. It is shown that 
the shaping of the elbows is important 
in obtaining an even stream of fluid 
after the turn, without vortexes, and 
having a velocity as uniform as possible 
throughout the cross section. A solution 
is given for an arbitrary angle between 
the intersecting centerlines of a wind- 
tunnel shaft at an elbow, the problem 
being limited to the stationary, two- 
dimensional motion of an ideal incom- 
pressible fluid. A form of complex 
potential is worked out, taking into con- 
sideration all of the given conditions. 
Rectangular elbows are discussed, and 
a design for a pipe line having a circular 
cross section is called one of the most 
interesting. Information is given also 
on velocity ratios and on elbows with 
straight outer walls. Journal of the 
Aeronautical Sciences, January, 1944, 
pages 73-75, 5 illus. 

Critical Reversal Speed. W. H. 
Horton. This article was written for 
two purposes: first, to provide a 
means to a quick approximate deter- 
mination of the critical reversal speed 
of a wing; second, to give a clearer 
insight of why approximations can be 
given for the general formula for deter- 
mining the reversal coefficient, when 
the aileron chord and wing chord are 
of linear taper, at least over the aileron 
portion. In order that it will be useful 
to students and other readers alike, a 
brief account of the phenomena of 
aileron reversal is given as an introduc- 


tion. Aircraft Engineering, November, 


1943, pages 319-324, 7 illus. 

Measuring the Takeoff. Max M. 
Munk. Some aspects of measuring 
and computing the take-off perform- 
ance of airplanes are studied. Com- 
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paring the take-off distance with the 
time required, the writer states that 
there is no critical time limit for the 
take-off but that distance is the im- 
portant factor, since the length of 
runways and the size of the airport are 
the determining factors. Nevertheless, 
take-off performance is still measured 
by many engineers in time instead of 
distance. Although it is conceded that 
time can serve as an approximate meas- 
ure of distance, other factors that enter 
into the calculation are explained and 
demonstrated mathematically, such as 
acceleration, taxiing velocity, and pro- 
peller thrust. A hypothetic example is 
worked out, showing the calculations for 
take-off duration, acceleration, take-off 
efficiency of the propeller, and the 
ratios of time and distance averages of 
acceleration. Take-off measurements 
made by the Civil Aeronautics Admin- 
istration with a Douglas transport 
are referred to, and the need for similar 
data for smaller planes with fixed-pitch 
propellers is expressed. A wind distance 
meter is described and its wider use is 
suggested. Aero Digest, December, 
1943, pages 242, 266, 268, 1 illus. 

The Lateral Stability of Aeroplanes. 
H. L. Price. In this third of a series 
of articles on the lateral stability of 
aircraft, attention is given to the 
physical aspect of the nature of dis- 
turbed motion. Possible types. of 
motion are discussed in greater de- 
tail. Sections are devoted to the de- 
pendence of motion on initial condi- 
tions, motion as the sum of the indi- 
vidual modes, the individual modes, 
initial motions, the application of con- 
trol couples, methods of solving the 
equations, the control of unstable air- 
planes, the Heaviside operator in con- 
trolled motions, and the choice of suit- 
able control deflections. Aircraft Engi- 
neering, November, 19438, pages 325- 
329, 2 illus. 


Air Cargo 


Air Freight of the Future. J. Perci- 
val Chaplin. For the promotion of 
future air transportation of freight, 
fundamental points with regard to the 
planning of ground facilities and de- 
signing of cargo planes are reviewed. 
Primary factors in the design of cargo 
airplanes are designated as speed, size 
of unit, handling efficiency, form and 
shape, and balance. The observation 
is offered that at the present stage of 
development aircraft ranging from 60 
to 120 ft. span offer the most useful 
field for design. The Aeroplane, No- 
vember 26, 19438, pages 614, 615, 5 illus. 

Air Cargo. Part V. Harry S. 
Pack. The fifth in this series of 
articles on air cargo is a discussion of 
some handling equipment and meth- 
ods designed to reduce air cargo 
ground costs. Among the problems 
considered are those of consolidating 
material in every way possible, sort- 
ing packages of varied freight as near 
the point of unloading as possible, 
storing materials, distributing manual 
labor so as to equalize the work at 
both ends of the operations, and de- 
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livering the cargo once it is on the 
ground. The equipment mentioned 
includes fork trucks in conjunction 
with palletized loads, a pallet with 
latched “gate” for assorted parcels, 
a pallet with retractable rollers and 
strapped net, and a patented collapsible 
— basket. Two cost studies accompany 
the article. One is of a local pickup and 
delivery operation direct from the air. 
port and calling for one trip daily from 
and to the airport; the other is of 
tractor-semitrailer service directly from 
airport to substation (distribution point) 
in city and vice versa. Flying, Janu- 
ary, 1944, pages 5-7, 30 (Air Commerce 
Section), 5 illus. 

Career of Cargo. M. D. Miller, 
The place of air shipment in the trans- 
portation business is discussed. It is 
stated that it is dependent on the 
volume of business done by producers 
of certain goods having a relatively 
high value per pound. A complicated 
machine with delicate parts worth 
several hundred dollars may _ be 
shipped by air economically because 
the cost of flying it per pound is a 
small percentage of its pound value. 
Perishability is a second factor de 
termining the appropriateness of a 
product for air shipment. Wartime 
emergencies are accustoming air lines 
to the handling of heavy shipments, 
Examples of such shipments are cited. 
The fact that air lines handle emergency 
express successfully with limited equip- 
ment indicates that when more planes 
are available after the war carriers will 
have the background of experience 
necessary to handle the large cargo 
potential seen by leaders in aviation. 


Airlanes, December, 1943, pages 14, 
q cross 15, 3 illus. 


Packing War Material in Fiber Con- 


tainers. Robert A. Cockrell. A 
study of the applications, effective 
ness, and limitations of fiber contain- 


ers for packaging war materials. 


OTHER Points covered include: the principal 
aiine | For quality selector switches—try Shallcross! shortcomings of fiberboard; ine three 
wosiate Dozens of standard designs are available general types of loads into whi = 
PRECISION . ernment agencies have classifie: vari- 
—and each of these is subject to many varia- ous shipments; and the use of fiber 
tions to suit individual requirements. for interior containers, 
Shallcross Selector Switches are the logical — Pr 
ere outgrowth of our own need for dependable, Laboratory in testing and developing 
Whesktens Batdges high-quality units for exacting Shallcross containers for military shipments 18 
: January, 1944, pages 
Helin eettene electrical measuring devices and other noted. Flying, January, 1944, pag 
Bridges fi ge 10-12, 30 (Air Commerce Section), 
equipment. You'll find them unexcelled for 5 illus. 
Low-Resistance 

Test Sets use wherever the call is for switches of “Cargoliner” Conversion. Paul 
Milli-ohm-meters assured better performance. ; Burbank. Details are given on the 
alterations that were made to convert 
~~ WRITE FOR CATALOG three United Air Lines DC-3 pas 
Although Shallcross Selector Switches are pro- senger cargo transports into all-mail- 
aatenmcaat duced in an almost infinite number of types, express planes. It is related how room 
and many more you'll find our data sheets a worthwhile was made for 1,284 lbs. of additional 
guide. Ask for Switch Bulletin C-1, and C-2. pay load by stripping the “Main- 


liners” of their passenger fittings and 
doorways ... . thereby obtaining 
planes more functionally designed for 

A L L C fe O S S M G C O the coast-to-coast cargo service 1D- 
° augerated by United Air Lines. Among 

ENGINEERING + DESIGNING *« MANUFACTURING other things, attention is called to the 


| use of separating pits, special bins, pro- 
Dept. AE-24, Collingdale, Pa. tective screens on windows, floor skids, 


tie-down arrangements, and duralu- 
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When you are searching for a metal to with- 
stand some unusually destructive set of serv- — 


ice conditions... 


The answer can often be found among the 
Inco Nickel Alloys. 


Their properties are summarized in this 
new booklet so that you can find the impor- 
tant facts and data right at your finger-tips 
when you encounter difficult metal problems 
in your work. 


Write for your copy today. 


MOWEL MONEL © MONEL © “R” MONEL © “KR” MONEL © INCONEL “Z” WICKEL NICKEL 
Sheet... Strip...Rod... Tubing... Wire... Castings 
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You wouldn't tak 


tionists, thes 


them for revolu- 
They don’t wear 


long black cloa r employ secret pass- 


words. But they're preparing to toss a 


bomb into Ameri industry . . . to 


start the biggest olution since 1776. 


HO are these men? They’re re- 
specialists of the aviation 
industry. You see, it takes more than 
aeronautical engineers to build today’s 
bombers. Here at Martin’s, for exam- 
ple, are experts in metallurgy, plastics, 
synthetic rubber, hydraulics, electron- 
ics, and many other fields, united in 
one common cause . . . to make 
America supreme in the skies. 

From the efforts of these Martin re- 
search men have come more than great 
aircraft. They have developed new 
materials, devised new uses for old 
materials, discovered new manufactur- 
ing methods which promise to revolu- 
tionize American life. 

The works of their research are now 
blasting America’s way to victory 


around the world. You'll see the mark 
of these men after victory, not only in 
aircraft but on the homes in which 
you live, the cars you drive, the very 
clothes you wear. They’ve got tomor- 
row in a test-tube at Martin’s! 
What’s more, America’s postwar 
products and American technical skill 
are going to reach world-wide markets 


fast. Already Martin has completed 


designs for giant airliners of 150 or 
more tons, ready to build as soon as 
victory gives the green light. Such 
ships will make neighbors of all nations 

. such ships will give seven-league 
boots to the peoples of all nations . . . 
such ships will bring the world to 
within hours of your doorstep. 


America and the world have a glori- 
ous future ahead, when victory is won. 
That’s why we say, buy Bonds today 
. .. because you’ve a date with a new 
world after victory! 

THE GLENN L. Martin Co., BALTIMORE 


THE GLENN |! MARTIN-NEBRASKA COMPANY—OMAHA 
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minum tubing to protect heater ducts. 
The schedule of flights for the new 
service and the application of system- 
ized methods of loading are also noted. 
Flying, January, 1944, pages 16-18, 
98 (Air Commerce Section), 4 illus.; 
“Sky Cargoes, Today and Tomorrow,” 
by C. P. Graddick, Flying Aces, Febru- 
ary, 1944, pages 10, 11, 42, 44, 5 illus. 


Air Power 


Air Power and Island Warfare. 
Capt. H. A. DeWeerd. As adopted 
in the New Guinea theater of opera- 
tions, techniques of aerial warfare em- 
ployed in island and jungle battle- 
fields are reviewed. In addition to 
bombing and ground-strafing attacks 
on Japanese positions and lines of 
communication, it is related how the 
transportation of men and materials 
by air played an important part in 
the Papuan campaign and subsequent 
Pacific offensives. Patterns of aerial 
combat which are set by conditions of 
jungle fighting are described. Flying, 
January, 1944, pages 52, 53, 94, 97, 3 
illus. 

Air Power Versus Japan. Capt. 
Norman Maemillan. In this article 
the writer explains some of the 
aspects of the military employment 
of air power which will aid in achieving 
final and complete victory over the 
Japanese. Conditions prevailing in 
the Pacific war zone are reviewed and 
are compared with the problems of air 
warfare elsewhere. Methods are out- 
lined for meeting those conditions and a 
detailed strategic plan is suggested for 
the use of American and British sea, 
ground, and air forces. Aeronautics, 
December, 1943, pages 28-33, 3 illus. 

Hanson Baldwin Reports ..... 
Continuing his series of air-war analy- 
ses, the writer indicates the trends 
of combat on the Western European 
and Pacific fronts during the closing 
months of 1943. He summarizes the 
advantages and disadvantages of both 
sides in the war over Germany and gives 
evidence to show that Germany is not 
yet vitally weakened. Comparative 
combat qualities of American, German, 
and Japanese fighters and bombers are 
assessed. Western Europe is designated 
as the most difficult air front of all, 
while it is reported that the Allies defi- 
nitely have the upper hand in the 
Pacific air war. The introduction of new 
aircraft types by the enemy is noted. 
Relative to the home front, comment 
ls made upon the Army’s publication of 
new Field Service Regulations FM 
100-20 on the command and employ- 
ment of air power. Skyways, January, 
1944, pages 30, 31, 86, 88, 7 illus. 

Air Power Still Lacking in War 
Against Japan. Tom Ashley. A 
commentary upon the inadequacy of 
United Nations’ land-based air 
strength in the Pacific combat areas. 
While reporting that the Navy has 
plenty of carrier-based units fighting 
against Japan, the writer indicates 
the need for long-range bombers on 
the part of the Eleventh Air Force in 
the Aleutians, the Seventh Air Force 


PERIODICALS 


in the Territory of Hawaii, the Thir- 
teenth Air Force in the Solomons, the 
Fourteenth Air Force in China, the 
Tenth Air Force in India (which is 
evaluated as the strongest of the United 
States air groups in the Pacific), and 
the Fifth Air Force in New Guinea. 
For victory over Japan, it is his opinion 
that bombers of the B-29 type are 
needed. The writer also makes several 


71 


observations with regard to the future 
trend of the air war in the Pacific, re- 
minds his readers that Japanese in- 
dustries are not confined to her own 
island but are spread out over Man- 
chukuo also, and briefly reviews the 
general record of air campaigns in the 
Southwest Pacific. Southern Flight, 
December, 1948, pages 29-31, 35, 5 
illus. 


Air Transport 


Architecture and Air Transporta- 
tion. Francis R. Meisch. Basic in- 
formation is given on the background 
of aviation progress and the architec- 
tural and city-planning developments 
that are affected by the growth of air 
transportation. The article is divided 
into two sections. Part 1 discusses 
the status of aviation design, consider- 
ation being given to types of aircraft 
and the pattern of development. 
How the cost and size of the airport 
may affect increase in the size of air- 
craft is discussed. It is stated that 
there is a potential demand for a com- 
mercial aviation system of much 
greater size than any existing system. 
The realization of such a system will 
be based on a better understanding of 
the relation of space and time, a restudy 
of physical geography, a. reanalysis of 
commercial geography, and a further 
study of the capabilities of the air- 
plane. 

Part 2 discusses aviation as a stimulus 
to architecture. The basic requirements 
for ground facilities are considered 
under sections dealing with airports, 
terminal buildings, facilities for pas- 
sengers, the separation of mail and 
passenger traffic, the efficient operation 
of air terminals, weather protection at 
the terminals, problems in handling air 
cargo, and independent power plants 
for municipal airports. New Pencil 
Points, November, 1943, pages 36-63, 
69 illus. 

USSR Airlines—Better Than You 
Think. Joseph H. Riseley. As a 
guide for negotiations to come in the 
postwar era, the writer made an in- 
vestigation of air transport in the 
Union of Soviet Socialist Republics. 
The article presents the results of this 
study. The development of the nation’s 
air transport system is traced, and 
statistics are given on mileages, pas- 
sengers, freight, population density, 
competing transportation facilities, and 
other data. Air Transport, December, 
1943, pages 29-33, 7 illus. 

CPA Serves Yukon. Ronald Keith. 
This article deals with the transport 
services operated by Canadian Pacific 
Airlines, Ltd., in the Yukon territory 

. along the Mackenzie River, from 
Edmonton to Whitehorse, Yellow- 
knife, Fort St. John, Vancouver, and 
other points. After introductory de- 
tails on the history of the routes oper- 
ated by Yukon Southern, Mackenzie 
Air Service, and Canadian Airways, 
the merger of the three northern flying 
companies under Canadian Pacifie Air- 


lines, Ltd., is related and present-day 
operations are surveyed. The informa- 
tion includes data relative to routes, 
fares, equipment, traffic statistics, air 
personnel, weather services, pilot in- 
struction, maintenance of aircraft, stores 
of equipment, qualifications of steward- 
esses, executive personnel at western 
headquarters, and captains flying the 
northwestern routes for C.P.A. Cana- 
dian Aviation, December, 1943, pages 
94, 96, 98, 100, 7 illus.; “On Top of the 
World,” Commercial Aviation, October, 
1943, pages 38-42, 17 illus. 

Cruise Control for Flying Efficiency. 
Dixon Speas, Jere T. Farah, and San- 
ford Hinton. This fifth article in a 
series on cruise control deals with 
methods of determining flight time 
and fuel requirements under varying 
weather conditions. In outlining the 
computations for establishing the 
amount of fuel and the time required 
for any given flight, the following phases 
are considered: (1) Taxi, run-up, and 
take-off; (2) climb; (8) cruise; (4) 
descent; and (5) reserve. The article 
is illustrated by zone fuel consumption 
and effective wind charts, a chart giving 
the effect of wind on fuel consumption, 
and a table showing fuel and time allow- 
ances for climb with a typical DC-3 
airplane. Aviation, December, 1943, 
pages 215-217, 324, 327, 3 illus. 

Merging of Air and Water Trans- 
portation Is Called a Logical Develop- 
ment. Henry F. Grady. Commer- 
cial aviation in the postwar period is 
discussed in the expectation that there 
will be substantial expansion in all 
phases of aviation. It is stated that 
the steamship industry is not seeking 
protection from air-line competition 
but is merely asking the right to meet 
that competition on an even basis 
and be allowed the use of air trans- 
port to develop and advance further its 
own service in accordance with de- 
mands. Other subjects discussed in- 
clude postwar subsidies, reduced flying 
fares, mergers in Britain, and the place 
for steamships. Air Transportation, 
December, 1943, pages 28-33, 1 illus. 

United Air Lines’ Safety Program. 
Jack Curtis. United Air Lines’ meth- 
ods for reducing accidents among its 
ground personnel are outlined. Major 
factors in the company’s safety pro- 
gram are the employment of full-time 
safety experts, organized employee 
participation, an employee suggestion 
system, and department cooperation. 
“Light reflection” painting of machinery 
is exemplified as one of the procedures 
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instituted. Flying, January, 1944, pages 
26-28 (Air Commerce Section), 3 illus. 

The Americas. Josh Lee. The 
conclusion of an article surveying air 
transport in the Americas. The 
growth of air transport in Latin 
America is described and the outlook 
for its future expansion is discussed. 
Passenger, cargos and air-mail facilities 
are considered. The future of trade 
and travel in South America also is 
discussed. Airlanes, December, 19438, 
pages 6, 16. 

Guerilla Airline. This history of 
China National Aviation Corporation 
depicts the struggles of this air line 
to maintain. civil air operations 
through years of attack by the Japa- 
nese. It relates how, bombed and 
strafed out of one Chinese city after 
another, C.N.A.C. continued its opera- 
tions and set up new routes and bases 
from other peints in China. Describ- 
ing the vital services that the air line 
performed for the Chinese, the article 
includes notes on the organization of the 
company, some of the problems it faces 
in a war-torn country, its equipment, 
and the heroism of its personnel. 
Several of its various pilots are named. 
Southern Flight, December, 1943, pages 
$2, 33, 52, 54, 64, 12 illus. 

Canada’s Great Aerial Main Line. 
A series of notes relative to the western 
activities of Trans-Canada Air Lines 
and supplementing a more detailed 
article that appeared in a previous 
issue of the magazine. This account 
features the maintenance and overhaul 
operations conducted at the Winnipeg 
plant. It is also concerned with the 
number of personnel employed by the 
company, the proportion of men and 
women, the draft status of employees, 
and the joint cooperative committee of 
management and employee representa- 
tives. Commercial Aviation, October, 
1943, pages, 64, 66, 8 illus. 

Aircraft Supply to the Middle East. 
Air Commodore J. L. Vachell. The 
establishment in 1940 of a route by 
which short-range aircraft from Brit- 
ain and the United States were sup- 
plied to the Middle East is recorded. 
Starting at Takoradi on the West 
Coast of Africa, where crated airplanes 
were assembled for flight, the aircraft 
were flown to Khartum. From there 
the route lay up the Nile to Cairo. 
Problems of assembly, living conditions, 
and flight are noted. Reference is 
also made to the route via Gibraltar and 
Malta by which the Middle East was 
supplied with long-range aircraft. The 
Aeroplane, November 12, 1943, pages 
560, 561, 3 illus. 

_ The Cruise of the “Galloping Grem- 
lin.” John Yoxall. The third of three 
articles on air operations in the Medi- 
terranean area recounts the writer’s 
journey through the territory from 
Which his observations were culled. 
It follows the flight of 7,466 miles— 
made in Dakotas of the British Air 
Transport Command and of British 
Overseas Airways—from Britain 
through Lisbon, Algiers, Tunis, Syra- 
cuse, Taranto, Salerno, Malta, .Gibral- 
tar, etc., and back to Britain. . . . giving 
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A functional piece of new equipment for American Airlines, Inc., is this wooden cargo 
slide devised to simplify unloading problems. The unit fits snugly to the top of the 
standard loading platform. A trial period has proved the slide practical, and the air line 
expects to install similar equipment at many stations throughout its transcontinental 


system. 


a picture of international air travels in 
wartime. Flight, November 4, 1943, 
pages 505-510, 10 illus. 

Airway Traffic Control in Canada. 
Ewan D. Boyd. A continuation of a 
series of articles on flying the air- 
ways of Canada. Part VI consists 
of a digest of present Airway Traffic 
Control procedures and is intended for 
the benefit of pilots whose duties require 
them to fly on or across the Federal 
Airway routes. Rules for flight by 
instrument are covered, as well as rules 
for flight by contact. Advice is given 
for planning both types of flights. 


Commercial Aviation, October, 1943, 
pages 90, 92, 94, 6 illus. 
Airline Economic Planning. John 


Stuart. Some observations on civil 
air transport planning, interpreted 
from testimony submitted at the 
C.A.B. hearings. The writer touches 
upon: the ownership of air transport 
facilities by surface carriers; hearings 
relative to the plans of major air lines, 
small carriers, and prospective carriers 
for ‘200-mile’ routes; modifications 
of conventional aircraft for local and 
feeder service; direct operating costs; 
airport planning; and _ international 
aviation. Flying, January, 1944, pages 
22-24, 30 (Air Commerce Section), 4 
illus. 


Airplane Descriptions 


Mosquito Versatility. Stressing the 
fact that speed is the paramount fac- 
tor in any type of military aircraft, the 
versatility of the de Havilland Mos- 
quito is indicated by an outline of 15 
varying functions it fulfills. Among the 
applications featured are the use of the 


Mosquito as a night fighter, photo- 
graphic reconnaissance plane, and a 
transport model. Flight, November 
11, 1943, pages 524, 525, 5 illus. 

Comparison of Structural Details of 
Leading German Aircraft. Part II 
of an examination of seven German 
aircraft: the Heinkel He 111; Junkers 
Ju 87 and 88; Dornier Do 217; Messer- 
schmitt Me 109, 110, and 210; and 
Focke-Wulf FW 190. This installment 
is concerned with the flaps, control 
circuits, engine mountings for both 
liquid-cooled and radial engines, and 
undercarriages of these aircraft. It 
calls specific attention to the under- 
carriage details as they appear in the 
FW 190, Do 217, Ju 88, and Me 210. 
In addition to miscellaneous design 
features such as castings and welded 
components, the use of plastics, and 
extrusions, it also investigates the con- 
nection of subassemblies, engine in- 
stallations, and inspection covers. Sev- 
eral tables supplement the article. One 
gives details of fuselage stringers; 
another covers details of fuselage 
frames; others include weight sum- 
maries of the FW 190A-e, Me 109F-1-2, 
and Do 217-1. Commercial Aviation, 
November, 1943, pages 90, 92, 94, 96, 
98, 100, 7 illus. 

Transports and Trainers. A com- 
pendium of the main types of United 
States transport and training air- 
planes. Each plane is illustrated by 
a photograph and characterized by 
some brief descriptive data. Sky- 
ways, January, 1944, pages 40, 41, 1 
illus. 

L’Avion de Combat Allemand 
“Junkers” Ju-88-A6 (The German 
Bomber “Junkers” Ju-88-A6). Ac- 
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cording to this report the Ju 88-A6 
is one of the Luftwaffe’s best bombers. 
It is a twin-engined, cantilever low- 
wing, all-metal monoplane. The div- 
ing brakes are installed under the 
wings outside the engine nacelles. 
This bomber has two Junkers Jumo-211, 
twelve-cylinder, in-line, air-cooled 
engines which develop 1,200 hp. at take- 
off. The circular cowlings give the 
appearance of radial engines. 

The defensive armament consists of 
one mobile machine gun in the nose of 
the cabin, two mobile machine guns at 
the firing posts in the rear of the cabin, 
and one mobile machine gun in a 
nacelle below the fuselage. When the 
airplane is used as a night fighter, the 
armament is increased by three fixed 
7.9-mm. machine guns and at least two 
20-mm. cannons firing forward, as well as 
other arms provided for defense in case 
of retreat which are installed in posts 
in the rear or below the fuselage. In 
additon to four bombs of 250 kg. each 
for dive bombing, the Ju &8-A6 may 
carry a maximum bomb load of 500 
kg. for bombing in horizontal flight. 

Performance is given as follows: As 
a dive bomber, maximum speed is 400 
km.p.h. at 5,000 m. and service ceiling 
is 6,400 m. When used as a night 
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fighter, maximum speed is 465 km.p.h., 
cruising speed at 5,500 m. is 386 km.p.h., 
practical ceiling is 7,300 m., and cruising 
range is better than 2,000 km. In the 
night fighter version the bomb racks are 
replaced by supplementary fuel tanks. 
This airplane has a span of 19.8 m., a 
carrying surface of 54 sq.m., and its 
total flying weight is 11 tons. It carries 
2,950 liters of fuel in five tanks—four of 
425 liters each in the wings and one of 
1,250 liters in the fuselage. The sup- 
plementary tanks have a total capacity 
of 700 liters. Schweizer Aero-Revue, 
October, 1943, pages 388, 389, 3 illus. 

Flying Refrigerator Cars Mapped 
by Colonial Airlines on 8-Cent Ton- 
Mile Basis. Information is given on 
a 120-ton flying wing, refrigerated 
fruit-express plane with a pay-load 
sapacity of 40 tons which is being 
developed for postwar use to reduce 
hauling costs. The lateral loading of 
cargo into the wing will be a feature of 
the design. It is stated the plane will 
be powered with four 5,300-hp. duplex 
gasoline or Diesel-type engines. Fig- 
ures are given on the hauling time be- 
tween various cities. Other advantages 
of the development are outlined. Air 
Transportation, December, 1943, pages 
17, 18, 2 illus 


Airports 


Airways of the Future. A brief 
descripyon is given of an air-traffie 
control system suggested by Richard 
Lonsdale-Hands as a possibility by 
1968. The system is offered as a 
means of meeting the problem of con- 
trolling high traffie densities. Elec- 
tronics would be the foundation of the 
system which would embody a three- 
dimensional beam grid encompassing 
the earth. The aircraft would move 
along the beams under a system of 
regulation resembling the familiar block 
system of railroads but with the differ- 
ence that air provides room for an as- 
cending series of travel lanes giving 
successively fewer intersections. Modern 
Transport, November 13, 1943, pages 
5, 6, 1 illus. 

Gatwick Airport. Four possible 
schemes are proposed for the develop- 
ment of Gatwick Airport near London. 
One is a “‘small or local’’ scheme, en- 
tailing no disturbances of the nearby 
road, river, and racecourse or of existing 
airport buildings. The “continental 
scheme” involves diverting the road, 
removing the racecourse and existing 
buildings, and culverting or diverting 
parts of the river. Plan number three, 
called the ‘Trans-Atlantic scheme” 
necessitates diversion of the road and 
features a main runway of from 4,000 
to 6,000 yards. The fourth plan is a 
partial development of the “continental 
scheme,” taking in the greater part of 
the existing racecourse. Flight, Novem- 
ber 25, 1943, pages 578-580, 5 illus.; 
“World Air Junetion,” Aeronautics, 
December, 1943, pages 40-44, 7 
illus. 


Driving the Driven Snow. Ceorge 
Herrick. A survey of snow-removal 
methods and equipment now being 
used by airports. The article de- 
scribes snow-handling equipment and 
recommended practices. The use of 
plows, the advantages of the rotary 
plow, and some of the objections to 
its use are among the subjects dis- 
cussed. Consideration is given to the 
operation of plows in echelon, V, and 
close formations and to such methods 
as compaction, the combined rolling 
and plowing of snow, chemical melting, 
ete. Air Transport, December, 1948, 
pages 34-39, 12 illus.; “Winning the 
Battle with Snow,” by Hal. W. Hunt, 
Scientific American, January, 1944, 
pages 19-21, 5 illus.; “Snow and Ice 
on Airport Pavements,”’ Aviation Main- 
tenance, January, 1944, pages 64, 65, 
140, 142, 7 illus. 

Automatic Communication for Air 
Traffic Control. Maurice Roddy. As 
planned by the C.A.A., a system for 
automatic communication and posting 
of flight data is described. Essen- 
tially this mechanical system would 
consist of a network of printing tele- 
graph circuits connecting airway traf- 
fic control centers to each other, to 
airport control towers, and to other 
points, along with automatic means 
for transmitting, receiving, decoding, 
recording, and posting flight information 
on flight-progress boards, airport con- 
trol-tower boards, and auxiliary posting 
boards. A tentative schedule for ex- 
tension of an automatic communicating 
and posting system to various airway 
traffic control areas is presented. This 
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indicates the fiscal year proposed for 
installation of the automatic systems 
in the vicinity of 23 important cities jp 
the United States ranging from 1945 
to 1953. The article also contains g 
comparative tabulation of the major 
features in the handling of flight datg 
under present manual methods and 
proposed automatic methods. 

To obtain full advantage of the adap- 
tution of electrical methods to the oper- 
ation of flight-progress boards, three 
objectives are counseled: (1) the in- 
tegration of communication and posting 
facilities to keep the tabulations of 
flight data up to date and avoid the 
control room congestion caused by the 
assistant controllers required for manual 
posting; (2) the improvement of tabu- 
lations to make more data readable by 
several controllers in order that they 
can secure coordination when traffic 
in a sector has to be divided; (8) the 
greatest possible reduction in the 
amount of work per flight required of 
controllers and of assistant controllers 
in order that more flights may be 
handled by each man, thus holding the 
number of control room personnel to a 
minimum. Flying, January, 1944, pages 
13-15, 29 (Air Commerce Section), 1 
illus. 

City Skyports. L. Horace Silber- 
kleit. Developments directed toward 
the planning and construction of 
municipal airports for postwar avia- 
tion are discussed. Information is 
given on New York City’s Idlewild 
airport and the Boston skyport. Air- 
craft Age, February, 1944, pages 26, 
56, 57, 2 illus. 

Canada’s Largest Pacific Airport. 
Wilfred P. Braggins. detailed 
article on the building of Canada’s 
largest Pacific airport. Performed by 
the King Paving Company, Ltd., of 
Oakville, Ontario, the job is reported 
to typify the conditions encountered 
and methods adopted by the Domin- 
ion Department of Transport in con- 
structing a number of airports in 
British Columbia and the Yukon dur 
ing the past 12 months. It represented 
a problem of laying and paving 400,000 
square yards of area during severe 
winter conditions. 

Beginning with the awarding of the 
contract and the clearing of the site, 
the article traces the building pre 
cedures through the grading, crushing 
and screening, fine-grading, paving, 
and inspection operations. Other fae? 
tors relative to the airport with whieh 
it is concerned are drainage, lighting 
system, water and sewage, roadways, 
show removal, seeding, and personnel. = 
Commercial Aviation, October, 1943, 
pages, 107, 108, 110, 9 illus. 

Airports and Air Traffic Control. 
Glen A. Gilbert. Second part of @ 
discussion showing the important Te 
lationship between efficient airport 
designs and air-traffic control. This 
installment covers the factors to 
considered in designing the taxiway 
system and outlines the ten airport 
design requirements of air-traffic con- 
trol. In the light of the basic require 
ments outlined, it then examines a [eW 
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Official U.S. Navy Photograph 
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On Carrier Deck or Desert Sand 


LIGHTER AIRPLANE TIRES 
ARRY HEAVIER LOA 


Official U.S. Navy Photograph 
When the tires on Navy fighters smack the carrier’s deck, they shoulder a load far 
greater than tires of their size were originally engineered to take. Added weight of armor, 
increased load of fuel and ammunition, greater speed, range and ftre-power demanded 
tires that could take it. That’s why airplane tires had to be built lighter, stronger, 
tougher than ever before. On desert sands, on steel runways, or on icy landing strips, 


there is a U.S. Royal Airplane Tire especially designed and engineered to do ever) job. 
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For Flight Deck Landings 
THE U.S. ROYAL 
High Pressure Channel Tread © 


Tail wheel tires on carrier-based planes 
like the Vought Corsair have to ne the 
shock of flight deck landings and at the 
same time hold the plane under control 
with minimum bounce. U. S. Channel 
Treads keep rebound at a minimum, with- \ 
stand the high temperatures of fast stops, 

and track straight without dangerous skid- 

ding. The broad, flat tread gives better 

flotation on soft or sandy soil, too. 


For Beaching Flying Boats 
THE U.S. ROYAL 


Beaching Gear Tire 


Tires for beaching gear must be able to 
shoulder the great weight of these giant 
boats. Since these loads are sustained at 
low speeds with few sudden shocks and 
strains, U. S. Beaching Gear Tires are 
engineered to handle loads far in excess 
of those carried by conventional tires. 
For easy installation, the U. S. Royal 
Beaching Gear Tire is equipped with a 
special water valve so that the tire may 
be partially inflated with water. 


For Tri-cycle Landing Gear 
THE U.S. ROYAL 


Low Profile 
Nose Wheel Tire 


The U.S. Royal Nose Wheel Tire is engi- 
neered for the special operating condi- 
tions of tri-cycle landing gear. The tire 
has an unusual cross-sectional shape, 
extra wide at the rim with less than normal 
distance between the rim and the tread 
contact area when inflated. Should the 
nose wheel be damaged or fail on Jand- 
ing, the drop is reduced to a minimum. 


For High Brake-Heat 
THE U.S. ROYAL 
Fabric Base Tube 


Excessive use of brakes often causes over- 
heating. Tubes of standard construction 
may not stand up under these conditions. 
“U.S.” Field Airplane Tire Engineers de- 
veloped the U.S. Royal Fabric Base Tube 
that can take high brake drum heat for 
as much as 450 to 500 hours when tubes 
of conventional construction often fail in 
less than five hours. 
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Tire Strength - 


They Look Alike 
But One Tire Has 64% More Strength 


These three U. S. Royal Airplane Tires look experience in pioneering the rayon cord tire, 


alike. And yet what a difference there is—an “U.S.” Airplane Tire Engineers developed a 
all important difference that means thousands _ new tire built with nylon cords. Weight was 
of pounds of extra fighting power. reduced 16% from cotton cords and strength 

The Army and the Navy needed tires that increased 64%. Today, these giant Nylons 
could carry the greater loads of today’s long are serving on Army and Navy planes under 
range air warfare, tires of vastly greater the toughest landing and take-off conditions, 
strength and reduced weight. Overall size pointing the way to the stronger, lighter, 
could not be increased. Drawing on their better airplane tires for the future. 


Listen to the New York Philharmonic Sy mphony broadcast over Columbia 
network every Sunday afternoon 3:00 to 4:30 P. M. Eastern War Time. 


UNITED STATES RUBBER COMPANY 


1230 SIXTH AVENUE - ROCKEFELLER CENTER . NEW YORK 20, WY. 
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war passengers on polar routes who'll want to tell their friends they’ve really seen it. 
Meanwhile American Bosch sticks to its war jobs — starting vibrator’. 
for positive ignition at all temperatures from equator to the arctic circle — aviation 


magnetos that have helped modern aircraft engines maintain service ceilings 


of seven miles and more — gasoline injection equipment that saves fuel, steps up 


pay load, increases engine performance and round trip military range. 
Whether the future will demand more and more production for military needs or a 
rapid changeover to transports for polar and other global routes, in research, 
design and production, American Bosch will continue to serve all 

branches of the internal combustion industry. 


AMERICAN Boscu CORPORATION * SPRINGFIELD, MASSACHUSETTS 
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Veteran in 
Search of a 
Peacetime Future 


Sg veteran knows of no job to come back 
to after the war. 

It was born of war necessity — built to per- 
_ form a strategic purpose new in the history 
of aircraft. 

The requirements were an engineering chal- 
lenge. It had to be strong to do its heavy 
work. Yet it had to be light and fit in the 
small space available. 


That is why even optimists doubted such a 
device could be built. 


But here it is: The Lear Actuator. 
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To test the efficiency of a newly developed fire extinguisher that discharges fine powder 
forced through a nozzle by carbon dioxide, a crew of Pan American Airways’ hangar fire 
fighters extinguished the fire on a burning biplane in 2 min., 10 sec. 


typical airport designs in use today and 
points out their deficiencies. In con- 
clusion, three general fundamental de- 
signs are indicated for future use. These 
are: (1) a rectangular airport having 
loading facilities on one side of the air- 
port; (2) a rectangular airport with 
loading facilities on one side, but ex- 
tending in a V shape toward the center 
of the airport; (3) a central-design 
airport having the loading facilities in 
the center of the airport with runways 
at a tangent to the center. Flying, 
January, 1944, pages 19-21, 30 (Air 
Commerce Section), 9 illus. 

Vancouver Builds an Airport. Au- 
brey F. Roberts. The development 
and construction of Vancouver Air- 
port are described. Combining facili- 


ties for both airplanes and flying 
boats, the airport was municipally 


owned but was taken over by the Cana- 
dian government in 1940 for the dura- 
tion of the war. In addition to parti- 
culars on the box and ‘“‘mole” system of 
drainage employed, notes are included 
on other design features, appropriations, 
improvements instituted by the govern- 
ment, and companies leasing buildings, 
and operating services from the air- 
port. 

William Templeton is credited with 
having played a prominent part in the 
construction and management of the 
combined air harbor. Commercial Avia- 
tion, October, 1943, pages 80, 82, 84, 
7 illus. 

Acres of Air Strength. Capt. Dick 
Martin. A description of the Okla- 
homa City Air Depot and Tinker 
Field, hub of the Oklahoma City Air 
Service Command. Information is 
given relative to the physical character- 
istics of the Depot, the structures and 
Tunways which it encompasses, the 
activities conducted there, and the 
history of the base. Airlanes, Novem- 
ber, 1943, pages 7, 28, 4 illus. 

Approach Control. Gerald D. Crow- 
ey. A report on a new method of 
traffic control over aircraft landing 
during instrument weather conditions 
soon to be installed at a number of 
major airports. Known as approach 
control, the system is based upon the 


delegation of jurisidiction over arriving 
and departing aircraft to airport traffic- 
control towers instead of to airway 
traffic-controls centers. During instru- 
ment, as well as “ceiling unlimited,” 
weather conditions, the traffie con- 
troller in the tower is in direct radio 
communication with all pilots through 
the voice facility of the radio range 
station adjacent to the field. It is 
reported that the time thus saved in the 
issuance and acknowledgment of in- 
structions will amount to several min- 
utes for each approach conducted. A 
description of the approach control 
system as proposed for operation at 
Salt Lake City serves to illustrate the 
general workings of the procedure. 
Flying, January, 1944, pages 48, 98, 2 
illus. 

Will Rogers Field. Capt. John 
Hamil. <A series of notes on Will 
Rogers Field, U.S. Army Air Forces 
training field and Air Base Area 
Command. The field’s history is 
briefly outlined from its dedication in 
June, 1941, to the present. Increases 
in personnel and facilities, enlargement 
of the scope of activities conducted at 
Will Rogers, and changes in command 
are marked. Airlanes, November, 1948, 
pages 18, 32, 1 illus. 


Armament 


Nazi Secret Weapons Exposed. 
Robert Emmett Frazier. Some in- 
formation and comments are given on 
secret weapons developed by the 
Germans, and on what may be ac- 
complished with them. This consists 
largely of speculation about rocket- 
propelled gliders, jet-propulsion air- 
craft, so-called ‘flying torpedoes,’’ re- 
motely controlled aircraft, and other 
possible or rumored weapons. It is 
stated that many of these “fantastic” 
ideas are not mysteries to our scientists 
and military men and that means of 
defense against them are being de- 
veloped. Differences between rocket 
weapons and guns are explained. Air- 
craft Age, February, 1944, pages 14, 
15, 50, 52, 2 illus. 
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Die Visiere fuer die Flugzeugbe- 
kaempfung (Sights for Antiaircraft 
Guns). I—General Principles. A. 
Kuhlenkamp. In the first of a series 
of articles about the sights and firing 
methods of antiaircraft guns it is as- 
serted that the accuracy of fire of 
antiaircraft guns on the ground or 
aboard airplanes depends largely on 
the flawless operation of the sights. 
The principal problems of sights are, 
first, to represent the line of sighting 
by means of sighting devices (sight 
notch, bead, reflex sight, telescopic 
sight) and, second, to calculate the 
amount of lead. The writer describes 
the methods of representing the sighting 
line and of making the calculations for 
lead as employed on modern sighting 
devices in Germany and in other 
countries. He also calls attention to 
the construction of foundations for guns 
to fit the shape of the gun carriage in 
order to facilitate sighting within the 
entire angular range. Zevttschrift des 
Vereines Deutscher Ingenieure, Septem- 
ber 18, 1948, pages 577-585, 28 illus. 

Reflector Gun Sights. Based upon 
notes and illustrations released by the 
Ministry of Aircraft Production, two 
typical models of reflector gun sights 
are described—one for movable and 
the other for fixed guns. As given, the 
Free Gun Reflector Sight, Mark IITA, 
consists of a diffused monochromatic 
light source that illuminates a graticule 
consisting of a translucent ring and 
bead pattern etched upon an opaque 
ground, a lens system forming an image 
of the graticule pattern at infinity (500 
yards). A transparent reflector, in- 
clined at 45° to the optical axis and 
through which the target is viewed, re- 
flects the luminous graticule image that 
appears superimposed upon the target. 
A dimming screen, consisting of a 
neutral-tinted optical flat for enhancing 
contrast between the luminous image 
and bright skies and a hood, complete 
the basic components of the sight. 

The Pilot’s Reflector Gun Sight, 
Mark II, is used for fixed gun installa- 
tions and is therefore rigidly attached 
to the aircraft, usually behind the wind- 
shield and in the pilot’s line of sight. 
Major differences noted from the Mark 
IIIA are the incorporation of a range 
estimator and the elimination of the 


hood. Flight, November 25, 1948, 
pages 590-591, 5 illus. 
Business and Finance 
Financing Britain’s Air War. Wal- 


ter Hill. An outline of the ‘shadow 
factories’ and ‘‘fixed cost’? schemes 
under which wartime expansion and 
operation of Britain’s aircraft industry 
were conducted. Under the former 
plan large numbers of factories for 
building aircraft and aircraft com- 
ponents were constructed before the 
war by the government at its own 
expense and managed, for a fee, by the 
automobile, engineering, and associated 
industries. When war came, these in- 
dustries—experienced in the manufac- 
ture of airplanes through the manage- 
ment of government factories—added 
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their own facilities to those of the air- 
plane manufacturers. As it exists to- 
day the British aircraft industry is 
reported to consist of a number of 
groups, each specializing in the pro- 
duction of one type of plane and each 
headed by one of the old-established 
designing firms. . . . with a number of 
automobile, engineering, and other 
firms as subcontractors. 

The “fixed price” is the financial 
basis for the system of contracts be- 
tween the Ministry of Aircraft Produc- 
tion and the main contractors. In 
nearly all cases prices are based on 
technical estimates rather than on 
post-costing and are aimed at providing 
no more than a reasonable return on the 
capital employed. As costs vary from 
firm to firm, they are determined for 
each contract by negotiation between 
the M.A.P. and individual contrac- 
tors. 

The trend of the profits of some major 
British companies is revealed in accom- 
panying tables. They show, since 
1935, the amount earned on the ordi- 
nary capital after deduction of income 
tax, the dividend paid as a percentage 
of the ordinary capital, and the amount 
of the ordinary capital issued in the 
cases of Rolls-Royce, Ltd., Hawker 
Siddely Aircraft Company, Ltd., and 
Bristol Aeroplane Company, Ltd. 
Western Flying, December, 1943, pages 
60, 90. 

Conflicting Reports Confuse Avia- 
tion Investors. H. L. Federman. A 


DARNELL 


discussion of market trends of air- 
craft equities. Reporting that peace 
consciousness on the part of the 
public has not only caused heavy 
selling of airplane manufacturing shares 
but also con siderable liquidation of air- 
line shares—supposedly a “peace” group 
—the writer offers an explanation of this 
condition. He points out that, while 
airplane manufacturing securities have 
not been particularly favored through- 
out the war years, air-line stocks have 
shown increasing evidence of outdis- 
tancing their future prospects .... with 
the result that the public is only now 
taking into consideration some of the 
problems with which the air-line com- 
panies will have to contend in the post- 
war world. Naming specific stocks and 
investment companies, he reviews the 
attitude of investment trusts toward 
beth types of aircraft equities as re- 
vealed by recent buying and selling. 
Three tables supplement the market 
analysis: One shows the combined 
aviation holdings of 30 major invest- 
ment trusts as of September 30, 1943; 
another lists the aviation portfolio 
changes of the National Aviation Cor- 
poration from December 31, 1942, 
to September 30, 1948; and the third 
gives Barron’s Stock Averages from 
October 7 through November 4, 1943, 
compared with those for November 6, 
1942. Aviation, December, 1943, pages 
197, 335, 336, 339. 

Planning for Post-War Aviation In- 
surance. Edgar T. Allen. Specifying 
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the necessity for reducing the cost g 
aviation insurance, the writer suggesig 
some ways in which methods of coms 
puting rates could be improved. Fig 
advocates the application of the 
“experience rating’’ principle in the ain 
craft insurance field, whereby the rate: 
are lower for the man who has never 
had an accident than for the man whe 
has them chronically. Lower rates fon 
the insurance of whole fleets of plane 
as compared with the insurance of j 
one plane, are also considered justified) 
The fallacy in the belief of operator 
who think they always have to “break 
even”’ on their insurance is pointed off} 
Western Flying, December, 1943, pag 
90. 


Camouflage 


Aviation Masquerade.  Clarenge 
G. Beardslee. The work of the Avig 
tion Engineers section of the Arm 
Corps of Engineers is described in g 
article that shows how the men 
trained at the Engineer Aviation Us 
Center at March Field and how the 
skill is applied. Aviation engine 
provide protective concealment for 
units of the Army Air Forces by blente 
ing art, nature, engineering, shre 
psychology, and imagination in 
achievement of successful deception 
Numerous tricks of camouflage are em 
plained. Air News, November, 194) 
pages 30, 31, 56, 7 illus. 4 


WARTIME CLEANING 


How to Strip Anodizing Film 
From Work Racks or Rejects 


Here's an EASY way to help make your aluminum 
anodizing racks, straps and hooks LAST LONGER. 
Use the NEW Oakite technique, with Oakite Com- 
pound No. 84 for removing the anodizing film 
from this hard-to-replace equipment. You'll find 
that ALL film is quickly, thoroughly stripped off 
without injury to the basis metal. This same tech- 
nique can also be effectively employed for re- 
claiming rejected anodized parts. Write for NEW, 
FREE 12-page booklet giving full details. 


OAKITE PRODUCTS, INC., 27 Thames St., NEW YORK 6, N.Y. 


Technical Service Representatives Located in All 
Principal Cities of the United States and Canada 
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Civil Aviation 


Don’t Sell the Fixed Base Operator 
Short. As an example of how fixed- 
base operators can successfully con- 
tinue to funetion without Government 
contracts, the operations and -policies 
of General Airmotive Corporation are 
described. The methods of the com- 
pany with regard to conducting the 
following activities are noted: its work 
as sales agent for different manufac- 
turers of aircraft components; the over- 
haul of aircraft, engines, propellers, 
and accessories; and student training, 
in ground work as well as flying. Avia- 
tion, December, 1943, pages 226, 227, 
299, 300, 303, 5 illus. 

Civil Aircrews and Post-war Flying. 
A declaration of policy is issued 
jointly by the representatives of the 
Guild of Air Pilots and the British 
Air Line Pilots’ Association. The 
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planned course of action for the activi- 
ties of the two organizations with re- 
gard to the well-being, status, and pro- 
fessional skill of present and future civil 
flying personnel is outlined. Flight, 
November 18, 1948, page 555. 

Indian Civil Aviation. A Bombay 
Correspondent. <A brief outline of 
the development of civil aviation in 


India. The writer discusses early 
development, later advances, and 
government assistance. Aeronautics, 


December, 19438, page 52. 

Farmers with Wings. P. Puckett. 
The application of aviation to agri- 
culture is discussed in an article de- 
scribing how the use of airplanes is 
aiding the farmer. Subjects discussed 
are the use of the airplane for spraying 
crops, planning the national acreage, 
and sowing seeds. Aircraft Age, 
February, 1944, pages 18, 19, 54, 5 
illus. 


Companies 


Victory Aircraft Limited Steps Up 
Production. Some notes on the de- 
velopment and current production of 
Victory Aircraft Ltd. A chronologic 
outline of the company’s history from 
1937 to 1943 is featured. Differences 
between the English version of the Avro 
Lancaster and that produced by Victory 
Aircraft are marked, and comments are 
included on the personnel, facilities, and 
future plans of the company. Canadian 
Aviation, December, 1943, pages 72-74, 
5 illus. 


Federal Aircraft Limited on Anson 
V Program. A brief review of the 
activities of Federal Aircraft Ltd. 
during the past year. Attention is 
centered around the fact that the year 
marked a transitional period during 
which the company changed from pro- 
duction of the Anson Mark II to that 
ofthe Anson Mark V—involving the use 
of a different type engine, new power 
brakes, and a molded veneer fuselage 
instead of the usual fabric and wood- 
faired tubular structure. The acquisi- 
tion of new facilities, the production of a 
prototype Mark VI, the functioning of 
Federal Aircraft as a principal purchas- 
ing agent for various materials and 
parts, and its work in connection with 
supplying of spares are also recounted. 
A list of the company’s executive 
officers conchudes the article. Canadian 
Aviation, December, 1943, pages - 75, 
100, 5 illus. 


MacDonald Bros. Limited Doubles 
in Year. The work of Mac- 
Donald Bros. Aircraft Ltd. for the 
year of 1943 is summarized. Related 
activities include the manufacture of 
spares and parts for the Anson Mark I, 
Il, and V: the Airspeed Oxford; the 
Hawker Hurricane; the Curtiss Hell- 
diver; the PBY Catalina; the Noorduyn 
Norseman; and aircraft overhaul on 
Anson planes. Increases in floor space 
are reported as well as the fact that the 
number of persons has doubled. 
Canadian Aviation, December, 1943, 


page 90, 3 illus.; “Building Aircraft 
for Air Training,’ Commercial Avia- 
tion, October, 1948, pages 56, 58, 6 
illus. 

Noorduyn Largest Producer of Air- 
craft in Canada. Increases in effi- 
ciency and _ production, additional 
facilities, improved equipment and 
manufacturing methods, and accom- 
plishments in the field of labor relations 
are reported in an outline of the 
progress made by Noorduyn Aviation 
Ltd. during the year of 1943. In 
addition to being described as the larg- 
est producer of aircraft in Canada, 
Noorduyn is credited with having the 
only factory in Canada building more 
than one type of complete aircraft and 
being the only company in Canada pro- 
ducing aircraft of its own design. The 
names of the company’s executives are 
listed. Canadian Aviation, December, 
1943, pages 106, 108, 5illus. 

Canadian Vickers Ltd. on Gigantic 
“Canso” Program. Activities of 
Canadian Vickers Ltd. are depicted 
by a description of the PBY Canso 
amphibian which the company is en- 
gaged in constructing. Details on the 
plans are submitted under headings 
of wing, hull, tail, surfaces, landing 
gear, and power plant. Executives 
of Canadian Vickers are named. Cana- 
dian Aviation, December, 1943, pages 
110, 112, 7 illus. 

Fleet—Cornell. [mployee-manage- 
ment relations and the system of 
working with subcontractors are given 
prime importance in a brief account 
of Fleet Aircraft Ltd. production. 
Canadian Aviation, December, 19438, 
pages 114, 116, 136, 10 illus. 


Canadian Car & Foundry. A sum- 
mary of the Canadian Car & Foundry 
Company’s activities for 1943 covers 
the operations of several plants and 
records the different aircraft com- 
ponents produced by each. The 
plants with which the article is con- 
cerned are those at Fort William, 
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Point St. Charles, St. Laurent, Dor- 
val, and Amherst; the Propeller 
Division; and Turcot Aircraft. In 
addition, the names of Canadian Car & 
Foundry executives are listed. Cana- 
dian Aviation, December, 1948, pages 
118, 120, 6 illus. 

Boeing of Canada Has Four Plants 
on “Canso’s.” The production pro- 
gram of Boeing of Canada is outlined. 
In addition to its major activity of 
manufacturing Consolidated Catalina 
amphibians, the fabrication of as- 
semblies for other Canadian planes is 
reported. The article also stresses the 
bond between the Canadian division 
and the parent company in Seattle 
and briefly reviews the primary func- 
tions of the production, purchasing, 
tooling, flight operations, inspection, 
and personnel departments. With ex- 
pansion of structural facilities noted, the 
several main plants and_ subsidiaries 
comprising Canadian Boeing’s factory 
setup are mentioned. Canadian Avia- 
tion, December, 1943, pages 130, 132, 
5 illus.; “Boeing’s Proud Production 
Record on P.B.Y.’s,”’ Commercial Avia- 
tion, October, 1948, pages 43, 44, 46, 
12 illus. 

Fairchild Now Turning Out Curtiss 
Hell-diver. In a review of the devel- 
opment of Fairchild Aircraft Ltd. 
since 1938 some of their methods of 
meeting production, training, and 
tooling problems are described briefly. 
Given figures show that by 1943 Fair- 
child plant area had increased by more 
than 1,000 per cent, personnel by 590 
per cent, and production by 2,000 per 
cent. 

The fact that the company has 
added to its program of producing 
Bolingbroke orders for fabricating 
SB2C-1 Curtiss dive bombers is fea- 
tured. A list of Fairchild executive 
personnel rounds out the article. Cana- 
dian Aviation, December, 1948, pages 
134, 136, 4 illus. 

De Havilland Producing ‘‘Cana- 
dian” Mosquito. A series of notes 
relative to the production of Mosquito 
fighters by de Havilland Aircraft 
Ltd. Comment is made upon the 
current changeover of the Toronto 
plant from a manufacturing center to 
an assembly point, as well as upon some 
recent additions to the floor area of the 
organization. Other discussion is perti- 
nent to the company’s training scheme, 
some production problems, plane modi- 
fications, features of the Mosquito, 
and the de Havilland testing field. 
Canadian Aviation, December, 1943, 
pages 139, 140, 7 illus. 


Control Equipment 


Flexible Cable Control Eliminates 
Backlash. Details are given on a 
flexible type of aircraft control, de- 
veloped by means of Teleflex cable, 
in which slackness or creeping are 
reduced to a minimum. Consisting 
of several layers of wire wound around 
a core and an outside layer of com- 
paratively large diameter wire wound in 
the form of an open helix, the cable oper- 
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LANGLEY means PRECISION 


Are you making) 
something our 
Pacific Fighters 
need? 


Langley can provide engi- Then learn how Langley can aid your production of preci- 
neering cooperation or 


ree Fram your oem Sey sion parts or products, right at a Pacific Coast seaport! 
prints. 
It’s a practical suggestion for reducing transportation and 
Langley has a complete 
_ Service for the manufac- precision-production problems. 

* ture of precision products. 


\ 


Wire or phone concerning possibilities. 


Langley skilled craftsmen 
and modern machines 
help shorten the time be- 


Establish a contact now which — 

€an grow into a readily available - 
‘ source of postwar precision pro- 
duction in the rich and powlha 


Pacific Coast market. 


LA NGIE' “CORPORATION 


(5 PRECISION Manufacturers 
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Langley produces PRECISION | flight, float and landing control units used on 
heavy bomber, patrol and cargo planes, now in the thick of the fight. 
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utes in « dural x tube... . transmitting 
both push and pull. The helix wire is 
rounded to form a good bearing surface 
in contact with the tube, thereby re- 
ducing friction. It is claimed that this 
control is positive in action under all 
loads for which it is used and that it is 
sufficiently flexible to absorb all vibra- 
tion and relative movement encoun- 
tered in an aircraft. Testimony to the 
satisfactory performance of this control 
is offered by the fact that it is used on 
the propeller-pitch controls of R.A.F. 
aircraft such as the Mosquito, Lan- 
caster, Typhoon, and Spitfire. 

A description of the cable follows 
an examination of the primary factors 
in power-plant and propeller controls. 
The considerations discussed are posi- 
tive action, backlash, flexibility, stress 
loads, simplicity, weight, efficiency, 
rigid rod controls, cable controls, and 
flexible mechanical controls. Aviation, 
December, 1943, pages 189, 191, 303, 
304, 4 illus. 

Manual Fuel Control Saves on Long 
Hauls. B. E. Cole. A description of 
a method of manual fuel control which 
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The Eclipse type 764-6 engine-driven 
vane-type air pump. (See page 189.) 


is stated to give a “best economy” 
mixture. It is related that 15 air- 
plane types with engines of 450 to 
2,000 hp. were tested under controlled 
flight conditions for 3,000 hours. 
With fuel consumption known at all 
times, indicated savings were up to 20 
per cent with manually operated lean 
fuel flow. This article tells how the 
pilot can do it. Air Transport, Decem- 
ber, 1943, pages 44~-48, 7 illus. 


Design 


Continental Aircraft Design Schol- 
arship Awards. The winners of the 
twelfth airplane-design competition 
among aeronautical students at the 
University of Detroit are announced. 
The designs winning first and second 
prizes are described at length. Each of 
these is a design for a light plane for 
civilian business or sporting use. The 
descriptions, specifications, and draw- 
ings were prepared by the individual 
prize winners. Aero Digest, December, 
Sa pages 122, 128, 274, 276, 3 
illus. 

The World’s Best Aircraft. Peter 
G. Masefield. The former technical 
editor of The Aeroplane, now personal 
advisor on civil aviation to Lord 
Beaverbrook, names his choice for the 
world’s best airplane in each of 22 major 
military and civil categories. Prescrib- 
ing an exact formula for assessing the 
qualities of the planes, he rates them 
on a basis of 100 per cent for the ideal in 
each classification. Photographs and 
4 table summarize the complete list of 
selected aircraft and the percentage 
at which each is graded. Flying, Janu- 
ary, 1944, pages 21-25, 116, 19 
illus. 

Victory Through Air Power. Frank 
Murphy. This is a proposal for the 
building of “air battleships” to seek 
out the enemy’s air fighting force 
and destroy it. It is suggested that 
such aircraft could be evolved from 
current bombers by dispensing with 
the bomb load and utilizing the freed 
carrying capacity for increased fire 
power and armor. The employment 
of jet propulsion for the “air battle- 
ships” is advocated and the writer 
speculates about the feasibility and ad- 
vantages of building a fleet of “air 
battleships” at this stage of the war. 


However, supplementary comments to 
the article point out several deficiencies 
of this type of aircraft which are not 
mentioned by the writer. Flight, 
November 11, 1943, pages 526, 527, 2 
illus. 

Lofting Problems of Streamline 
Bodies. Part 20. Charles M. Hart- 
ley and Roy A. Liming. The twen- 
tieth in a series of articles on lofting 
reviews the projective and analytic 
principles that govern the develop- 
ment of a coordinated set of basic 
curves in plan, profile, and body-plan 
views and discusses the fundamental 
principles governing the approach to the 
problem. 

Three cases are cited to show the 
method of determining whether the 
curve is a hyperbola, a parabola, or 
an ellipse. As a corollary to these pro- 
jection techniques, it is shown that the 
analytic description of a given conic can 
reveal directly the nature of the conic. 
Mathematical calcylations are worked 
out with the aid of drawings to verify 
the conclusions. The coordinating 
techniques are then applied to the 
three views of a nacelle shoulder line. 
Instructions are set forth for cor- 
relating the body-view contours with 
the projections of the original curve on 
the profile and horizontal planes. It is 
stated that, although perfect correla- 
tion in the three views suggests. the 
ideal shape, such theoretic considera- 
tions must be constantly reconciled with 
problems relating to structural clear- 
ances. However, the preliminary de- 
signer and the loftman have available 
a definite foundation upon which to 
base a continuously correlated system 
of basic curves. Experience has dem- 
onstrated conclusively that even in 
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the case of a highly streamlined pursuit 
airplane, such an ideal condition in 
fairing can be successfully achieved. 
Aero Digest, December, 1943, pages 
176, 177, 179, 274, 5 illus. 

Wanted: More ‘Proof Test’ Engi- 
neering. E. J. Foley. In this article 
it is stated that the aircraft industry 
seems to have more designers than 
laboratory men. Reference is made 
to the often-expressed need of air lines 
for the injection of more “operating 
consideration” into equipment de- 
sign. According to the writer, air- 
craft operation and maintenance have 
been frequently and discouragingly 
frustrated by a designer straining for 
that last ounce of weight-saving or that 
extra mile per hour of speed. 

It is stated that the gradual transi- 
tion of engineering accent from design 
theory to practical proof testing may 
ultimately bring about a balance be- 
tween these two phases of aircraft manu- 
facturing. American Aviation, Decem- 
ber 15, 1943, pages 72, 74, 1 illus. 


The Tandem Monoplane. T. R. 
Young. Supplemented by sketches 
and a photograph of the model, de- 
tails are given on the Warren-Young 
design for a tandem monoplane that 
was patented in Britain in 1939. 
This aircraft incorporates the tandem 
principle in a triangular wing plan. 
Among the advantages claimed by the 
designers for the triangular form of 
tandem aircraft as compared with 
orthodox types of planes are the follow- 
ing: (1) greater wing area for equiva- 
lent span; (2) unique disposition of 
weight owing to position of center of 
gravity; (3) elimination of stall owing 
to restoring moment of rear planes; 
(4) unusual stability owing to sweep- 
back of front planes and sweep-forward 
of rear planes; (5) directional controls 
incorporated in the “tip surfaces’ of 
the planes, eliminating the customary 
control and permitting greater simplic- 
ity of piloting. Superiorities of the 
triangular wing over earlier tandem 
models are also noted. The design is 
recommended as _ being particularly 
suitable for an initial training plane, 
although it is stated that it could be 
adapted for certain military purposes. 
Flight, November 18, 1943, pages 564, 
565, 2 illus. 

Graphical Aids for Designer and 
Draftsman. Part I. Harold C. 
Martin. In the first section of a two- 
part article, it is stated that graphic 
solutions of structural problems have, 
in general, two outstanding merits: 
(1) they are rapid and (2) they give a 
visual idea of the various factors affect- 
ing the solution. Several common 
design problems are examined with a 
view toward their simplification. De- 
sign charts are developed for the solu- 
tion of the equations involved, and illus- 
trative examples for each case indicate 
how simply the problems can be solved 
by means of the charts. Calculations 
are carried out and illustrative ex- 
amples are given in the current install- 
ment for determining the margin of 
safety involved in the shear strength of 
a bolt and for welded joints. The de- 
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PEELING A PROSPECTIVE PLANE SKIN. 
Will this aluminum sheet be shipped as such 
or, will the plane manufacturer who orde red" 
it save valuable man-hours by having it pre- 
fabricated into a complete plane part by 
skilled Reynolds workmen? 


NO LOST TIME when you use Reynolds Pre. 
fabricated Plane Parts. Completely finished 
parts can go right on the assembly line as soon 
as they are received at your plant. This modem 
method, pioneered by Reynolds, saves you 
manpower, plant space, time and scrap. i 


® SAVES MANPOWER num sheet that becomes scrap is refabricated in ow § *° pier 
jlants in a matter of hours inste< Ss. 
® SAVES SPACE naval air 
® SAVES TRANSPORTATION Reynolds finished parts saving 
mays, Ja 
thousands of man-hours 3 ‘ils 
® SAVES SCRAP ; a 
Airplane labor amounting to thousands of hours is Bynes 
(con 
From our global battlefronts come the never-ending being saved by Reynolds prefabricated i" ine parts son. A 
pleas, “Give us more planes, better planes”. . .“‘de- In fact, Re -ynolds, the first aluminum manufacturer | part of . 
liver them faster.” In the face of this, fabricating © furnish complete plane parts from aluminum shee, of bo 
aluminum sheets into plane parts in your own plant —‘' supplying complete parts to every leading mam J of sheet 
takes manpower you can ill afford to spare. facturer of combat planes. = 
By using Reynolds prefabricated plane parts service It is this trait of daring to lead, daring to be different, § sheet m 
; : . that has spurre Re s, in 4 short vears are its bending, 
you can use all of your manpower to build planes. ht. ed on Reynolds, in 4 short years, to whem? cathe: 
operations now cover 40 plants in 14 states, plus its ow 
e@ It saves you manpower because every aluminum piece source of Bauxite from which aluminum is made. This we tel on 
you receive is a finished part, ready for immediate to constantly move ahead is what keeps Reynolds meno principal 
assembly. a ceaseless search for new ways to make aluminum better parts. § 
@ It saves plant space because you do not have to main- - make it easier and cheaper to use. , 
tain excessive stock piles, do all your own fabricating Take advantage of Reynolds’ resources, equipment am 
or store and segregate your own scrap. engineering skill. For any problem you may have in working 
‘ with aluminum, no matter what it may be, you'll fn 
@ It saves on transportation because it releases freight 
; Reynolds able to handle it in the most practical way: 
cars needed to haul scrap metal from your plant. “Hie ; ‘ Divi Study 
eynolds Metals Company, Aluminum and Parts DW gon 
e@ And it saves on scrap because the 30% of every alumi- sions, Louisville, Kentucky. Chiu H 
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~ Jems sign for an end fitting also is explained. 
Aero Digest, December, 1943, pages 
919, 221, 223, 272, 274, 11 illus. 

The Case for the Flying Boat. 
'Taken from a report prepared by 
WSaunders-Roe, Ltd., this article 
‘stresses the importance of marine air- 
“eraft to the British Empire and shows 
why the flying boat should not be 
‘neglected in the program contemplated 
"by the British government for the 
Pdevelopment of postwar commercial 
Paircraft. Advantages of the flying boat 
are summarized and its development 
Yrom 1934 is briefly traced through a 
Plisting of the American and British 
civil and military models manufactured. 
In describing the advantages of the 
flying boat, the following design factors 
are discussed: hull size, drag, wing 


Pre. loading, and hull pressurizing. 


shed The latter part of the article is de- 
Pes yoted to recommendations with regard 
dem to the types of flying boats to be de- 
you veloped. Suggested types fall into 
three broad classifications: those for 
extreme-stage services, those for long- 
stage services, and those for medium- 
stage services. Some information is 
included on suggested methods for 
docking flying boats. Flight, Novem- 
ber 25, 1943, pages 582-585, 595, 8 
illus. 
World’s Best Planes. Peter Mase- 
field, Hanson Baldwin, and Col. N. F. 
Silsbee. Naming their choices for the 
best planes in each of several cate- 
gories, the three writers explain the 
reasons for their selections. The types 
in car are divided into bombers, light bomb- 
ers, fighters, military transports, and 
naval aircraft . . . . with subclassifica- 
tions under each main heading. Sky- 
ways, January, 1944, pages 38, 39, 91, 
3 illus. 
ours is Designing for Production. Part 
VII (continued). James E. Thomp- 
- parts. son. A continuation of the seventh 
acturer part of a series on designing to facili- 
chet tate production extends the discussion 
of machined parts. The manufacture 
manu: of sheet metal parts by cold-working 
processes is taken up. The four basic 
os processes used in the production of 
ifferent, sheet metal parts—that is, cutting, 
here its bending, forming, and drawing—are 
its om described. _ As a prelude to a discussion 
various metalworking machines, 
brief consideration is given to the 
men 00 principal materials used for sheet metal 
n better parts. Since about 90 per cent of such 
ent and 
working 
find 
al way. ‘ 
s De Study of Exhaust-Valve Design 


from Gas Flow Standpoint. Seng- 
Chiu Hu. The object of the research 
described in this paper is to investigate 
the flow characteristics during the ex- 
haust blowdown and to develop a ra- 
tional background for designing and 
mproving the present poppet-type 
exhaust valves of aircraft and auto- 
motive engines. The research was 
carried out in three main steps: (1) 
theoretic study of gas flow, through 


PERIODICALS 


This 400-cycle, 35-kva. transformer has 
a rating of 250/30 volts and weighs but 


25 Ibs. The ruler shows its size. (See 
page 201.) 
parts are made of aluminum, alu- 


minum alloys, and steel, the design 
limitations given are based on these 
materials. Metalworking machines de- 
scribed include metal shears, the radial 
router, the profiler, and the mechanical 
press. Western Flying, December, 1943, 
page 82, 84, 86, 88, 6 illus. 


Electrical Equipment 


Principles of Aircraft Electric-Motor 
Protection. V. G. Vaughan. The 
problem of protecting the aircraft 
electric motor from excessive tem- 
peratures is dealt with. It is noted 
that the major problem with the air- 
craft electric motor is to make avail- 
able its maximum output before the 
protector disconnects the electric 
motor from the line. 

Subjects discussed include the loca- 
tion of the protective device, the tem- 
perature at which to protect, the 
danger of hot-spot temperature, the 
thermal-element operating temperature, 
the function of the heat generated in 
the protector, and loads imposed on 
the motor. Electrical Engineering, De- 
cember, 1943, pages 760-765 (Trans- 
actions), 12 illus. 


Engines 


exhaust valves; (2) experimental study 
of gas flow coefficient during exhaust 
blowdown; (3) correlation and dis- 
cussion of the data obtained. 

It is found that by means of a simple 
modification on a conventional valve, 
such as the valve from a C.F.R. engine, 
the maximum mass rate within the 
most useful range of the valve lift can 
be increased by at least 25 per cent. 
Such a gain could be obtained with no 
additional cost, since neither the diam- 
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eter of the valve nor the size of the 
port need be changed. 

In the course of the work a series of 
modifications of the profiles of valves 
and seats were investigated. The topics 
are: (1) stem fillet, (2) inner rounds 
(3) outer rounds, (4) head enlarge- 
ment, (5) seat angle, and (6) profile 
of port approach. The records of their 
effects on valve performance are 
grouped, compared, and explained both 
graphically and theoretically in order 
to give a sound basis for exhaust-valve 
design. 

The pressure range investigated ex- 
tends from critical pressure (atmos- 
pherie pressure/0.53) up to 80 lbs. 
per sq.in. It covers the actual opera- 
ting conditions of modern unsuper- 
charged and moderately supercharged 
aircraft, as well as automotive engines. 
Experiments agreeing with the theory 
indicate that the flow coefficient is 
almost independent of, and increases 
slightly with, the initial pressure. 
The results of this research, therefore, 
can be successfully applied on the safe 
side, to prospective highly supercharged 
engines with an exhaust pressure higher 
than 80 Ibs. per sq.in. Journal of 
the Aeronautical Sciences, January, 1944, 
pages 13-20, 19 illus. 

Operating Temperatures and 
Stresses of Aluminum Aircraft-Engine 
Parts. E. J. Willis and R. G. Ander- 
son. It is stated that modern aircraft 
engines must be designed to give the 
maximum output with the minimum 
weight and that in order to help at- 
tain this goal a more definite knowl- 
edge of the temperatures and stresses 
under which the engine operates is 
desirable. A method developed to 
establish the operating temperatures 
of aluminum cylinder heads and 
pistons is described. The method 
takes advantage of the fact that the 
Brinell hardness of the cylinder head 
and piston decreases with the number 
of hours of service and the tempera- 
ture at which the part operates. The 
stresses under which parts operate were 
also studied through the. use of the 
brittle lacquer method, extensometers, 
and wire strain gauges. It is stated 
that of these three the brittle lacquer 
method proved the most satisfac- 
tory. 

It is noted that, since most of the 
stresses in pistons are of a fatigue na- 
ture, pistons should be designed on a 
basis of the material’s fatigue strength 
at the temperature of operation. 

To study fatigue stresses, use was 
made of a hydraulically operated fatigue 
testing machine, which can produce up 
to 100,000 lbs. of load in either or both 
directions between the master piston 
and the bolster plate at 1,300 cycles 
per min. The part to be tested is 
placed in the machine with its head 
against a cushion with an appropriate 
connecting rod. 

Electric heaters, properly controlled, 
were used to simulate operating tem- 
peratures of the piston. It is explained 
that it is quite necessary to maintain 
the same temperature gradients through- 
out the piston to produce failures com- 
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Inside Story of Oil—This diagram shows the “dual nature” 
of a drop of good quality linseed oil. The dark “droplets” 
represent molecules that are more valuable for paint-making. 
The lighter ones indicate molecules which are less desirable 
in a paint film but possess other commercial applications. 


“a 


Two Oils From One—As if possessed of magic fingers, a special 
solvent divides each drop of oil and selects the molecules that af 
most useful for paint making. The result is that two streams 0 
different oils, never before available, flow from the tower. Ones 
an improved drying oil urgently needed for high-quality paints 
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Aircraft Finishes Assured 
By New “Molecular-Selection’ Process 


As if by magic fingers, a complex natural oil is taken 


apart to produce a superior drying oil urgently needed 


for Pittsburgh Aircraft Finishes 


toughness and all-round 
goodness of any aircraft finish 
depend to a high degree on the 
quality of the oil that goés into it. 
That is why Pittsburgh’s pioneer 
work in developing the “molecu- 
lar-selection” process, which pro- 
vides brand new oil products 
superior to nature’s best, is of 
such vital importance to the entire 
aviation industry. 


“Magic Fingers” In Action 


“Molecular selection” starts with 
natural oil rising in continuous 
flow in a 70-foot tower. At the 
same time, a special solvent cas- 
cades down through the tower. 
As if possessed of magic fingers, 
this solvent reaches into the drops 
of oil—seeks out and selects those 
molecules that are best suited to 
paint-making — segregates the 
molecules that add nothing to a 
paint film. 


One natural oil enters this tower— 
two entirely new oils come out. 
The first is a superior paint-making 
oil which vastly improves the dry- 
ing qualities of Pittsburgh Aircraft 
Finishes and enables Pittsburgh to 
control uniformity of paint per- 
formance. The second oil is of 
value to other industries. 


Where Magic Fingers Work 


@ The only structure of its kind in 
the world, this. 70-foot tower is now 


su- 


Today thousands of gallons: of 
Pittsburgh war finishes are in 
service on all types of bombers 
and combat planes. Pittsburgh’s 
exclusive “molecular-selection’” oils 
are one of several factors making 
it possible to produce Aircraft Fin- 
ishes that frequently exceed min- 
imum specification requirements. 


Expert Advisory Service 


Our technical men are always 
available for consultation—without 
charge or obligation. Their vast 
experience in the aviation field 
can save you time and money. 
Whenever you need help, get in 
touch with us immediately. Pitts- 
burgh Plate Glass Company, In- 
dustrial Paint Div., Pittsburgh, Pa. 


War—and Paint 
Vast quantities of Pittsburgh War 
Finishes are being supplied for all types 
of equipment used in global warfare. 
Pittsburgh’s experience, accumulated 
through years of persistent research, 
has been called upon again and again 
to assist in the solution of the vital 
paint problems that have arisen and 
to improve standards of war-paint 
quality and performance. 


PITTSBURGH PLATE GLASS COMPANY, Industrial Paint Division, 

Pittsburgh, Pa. Factories: Milwaukee, Wis.; Newark, N. J.; Houston, Texas; 

Los Angeles, Calif.; Portland, Ore. Ditzler Color Division, Detroit, Mich. 
The Thresher Varnish Co., Dayton, O 


PITTSBURGH “4 


PITTSBURGH STANDS FOR QUALITY PAINT AND GLASS 
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LAN THAT pencit DOWN, LAY THAT pencit DOWN 


& You can relieve your overbur- 
dened engineers of a time-consuming 
and often difficult job by ordering 
G-E packaged control systems in- 
stead of designing your own systems 
and buying separate devices. At the 
same time you’ll get the benefit of 
our many years of experience in the 
design and application of control 
equipment. 

ALL YOU NEED DO to get com- 
plete aircraft electric control this 
new easy way is to tell us the per- 
formance required. We’ll not only 
design the circuits; we’ll select the 
necessary devices and assemble, wire, 
and test them, and ship to you a 
complete system ready for instal- 
lation in the plane. 


Aircraft control systems by G.E. 


From now on they’re 
saving time and trouble 


by using READY-BUILT 


aircraft control systems 


ay, 


are designed with the emphasis on 
simplification in order to help you 
reduce weight and conserve space, 
with no sacrifice in operating effi- 
ciency. By careful engineering, it is 
often possible for us to combine the 
functions of several devices and 
further simplify the circuit. 
2 More Reasons Why It Pays to Use 
G-E Packaged Systems 
1. You greatly simplify your ordering 
No need to specify what devices 
you require—just tell us what the 
control system must do. We have a 
complete line of devices, everything 


you need for electric control. 


2. You save man power and plant space 

By having us assemble, wire, and 
test the control systems for your air- 
craft, you take advantage of our 


Every week 192,000 G-E employees purchase more than a 
million dollars’ worth of War Bonds. 


GENERAL @ ELECTRIC 


rae 


experienced personnel and avoid 


doing this specialized work in your 
plant. 


DON’T OVERLOOK the advan- 
tages of ready-built control systems. 
They offer more than a convenient 
way of ordering. Contact our nearest 
office —our engineers will be glad to 
tell you more about G-E packaged 
systems. General Electric Company, 
Schenectady, N. Y. 


PRECISION PRODUCTS 
AND 
ENGINEERED SYSTEMS 
FOR AIRCRAFT 
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able to those occurring in service. 
A.E. Journal, January, 1944, pages 
98-36 (Transactions), 27 illus. 


Improvements in German DB-601N 
Aircraft Engine. M. W. Bourdon. 
Information is given on the type 
DB-601N engine, a development of 
the DB-601A, which has been found 
in late models of the Me 109E and 
109F shot down in England. The 
most important changes are stated to 
be an increase in the compression 
ratio (from 6.9 to 7.9) and the addition 
of more automatic controls. Some 
changes in bearing and gear-box design 
are listed. Sections of the article are 
devoted to the coolant system, the 
new oil tank, the thermostatic control 
of the oil cooler, the coolant-tempera- 
ture control, and the air intake, cow- 
ling, and exhaust stubs. The informa- 
tion is based on an official British re- 
port. Automotive and Aviation In- 
dustries, December 1, 1948, pages 22- 
25, 7 illus. 


Ranger Service from Policy to Per- 
formance. Paul E. Battilana. An 
account of how the Service Division 
of Ranger Aircraft Engines Division 
operates to supply customers with 
maintenance instructions, overhaul 
information, special tools, assistance 
in servicing problems, etc. Divided 
among six departments, activities of 
the division are coordinated under the 
service management. Functions of 
the Publications Department, Service 
Tool Department, Failed-Parts De- 
partment, Service School, Service 
Overhaul Shop, and Field Service De- 
partments are outlined. Aviation, De- 
cember, 1943, pages 151-153, 348, 
351, 6 illus. 


The Rotol “A.G.P.” This article 
is concerned with details of a new 
auxiliary generating plant produced by 
Rotol Airscrews, Ltd. With an out- 
put of 20-kw. continuous rating, this 
unit complies with the manufacturer’s 
scheme that all aircraft’ services be 
operated by independent electric motors 
located where most convenient, that 
power for their operation be supplied 
by one or more main generating plants 
placed in the hull or fuselage of the air- 
craft, and that an alternate set be 
placed in one engine compartment with 
the switch gear so arranged that the 
flight engineer can switch the load from 
one set to the other without interrupt- 
ing the supply. Basically the A.G.P. 
unit is reported to comprise a gasoline 
engine that drives two electric genera- 
tors, an alternator coupled direct to 
the crankshaft, and a d.c. generator 
mounted above the alternator and gear 
driven from the engine. <A_ third 
generator, built in tandem with the 
second, is used to provide excitation for 
the alternator. To prevent the escape 
of fumes into the fuselage or hull of the 
aircralt, the entire equipment is en- 
closed in a sound-proofed box which is 
vented directly to the exterior of the 
aircrait. A major part of the descrip- 
tion is devoted to particulars on the 
generators and the sleeve-valve engine. 
Flight, November 4, 1943, pages 500, 
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Gauging of the end play of a connecting 
rod is simplified by service instructions of 
the Ranger Aircraft Engines Division. 


501, 4 illus.; ‘Independent Auxiliary 
Power,’ The Aeroplane, November 5, 
1942, page 516, 1 illus.; “Auxiliary 
Power Unit,” Aircraft Production, De- 
cember, 1943, page 594, 1 illus. 


Do’s and Don’ts in Engine Repair. 
D. K. Morris. Fundamental rules for 
the maintenance of aircraft engines 
are suggested to the civilian flyer. 
The following advice is elaborated 
upon: 

(1) Service operations on your 
plane or engine should be done by 
licensed mechanics only. (2) Have your 
service work of overhaul done only 
where there is access to completely 
modern, specialized aircraft service 
equipment. (3) Don’t accept parts 
unless they are approved by the Civil 
Aeronautics Authority. (4) Question 
thoroughly any part offered for sale 
which has been made reusable by a 
mechanical practice not approved by 
C.A.A. (5) Don’t substitute parts made 
by others for those originally furnished 
by the factory. (6) Don’t accept any 
vital steel part for use in your engine 
unless it has been magnetically in- 
spected by an approved service depot. 
(7) Don’t gamble on “special” price 
propositions for aircraft engine over- 
hauls. (8) Don’t complete an engine 
overhaul without an equally thorough 
servicing and test of magneto and e¢ar- 
buretor. (9) Have your service and 
overhaul work done only in those places 
where you will be allowed to see just 
how it is done. (10) Don’t buy used 
parts unless they have been ‘‘cleaned”’ 
to the bare metal and thoroughly in- 
spected before being reconditioned. 
Further suggestions are: Double check 
reconditioned parts offered for sale by 
the square, sharp edges of keyways, 
spline groves, ete. Look to see that 
gear teeth are nonpitted. Ask for 
measurement of wear at all bearing 
points or places of concentrated stress 
or load. Call for micrometer readings, 
especially on parts that are case- 
hardened. Western Flying, December, 
1948, pages 54, 55, 120, 4 illus. 
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Is the New Engine-Warmer the 
Answer to Winter Flying Problems? 
Published in advance of manufacture, 
details are given on a newly patgnted 
device for keeping engines warmed up 
and ready for use. The stated ob- 
jects of the invention are to provide 
simple and efficient means whereby 
the water and oil used in the cooling and 
lubricating systems of an internal com- 
bustion engine may be easily and 
quickly transferred from the cooling 
system, after the engine has been 
stopped, to an insulated auxiliary tank 
for storage during any inoperative 
period. There it can be kept in a heated 
condition pending further operation of 
the engine, at which time it may be 
quickly returned to the engine in a 
heated state to heat the engine block 
and insure easy starting, thus eliminat- 
ing the necessity of using antifreeze. 
In describing the invention, reference 
is made to accompanying drawings. 
The specifications are reported under 
the following headings: auxiliary tank, 
valve casing, the valve, seating and 
housing, float control, stem and bracket, 
air vent, recoil switch, the plunger, 
pressure provision, coil spring, main 
valve stem, cylindric casing, partition 
outlet, operation, water flow, and 
emptying tank. Commercial Aviation, 
October, 1943, pages 144-146, 152, 2 
illus. 


“Per Cheetah Ad Astra.” H. P. 
Wills. A review of the performance 
and service records of Cheetah air- 
craft engines in connection with 
Canada’s combined training organi- 
zation. The application of Cheetah 
engines in Anson I and Oxford planes is 
described. The article also includes 
data on the design and construction of 
these engines, their early development, 
and the difference between the IX and X 
models. Commercial Aviation, Novem- 
ber, 1943, pages 69, 70, 72, 80, 8 illus. 


Standard Aero Engine. A brief 
account of the activities, operating 
sequence, equipment features, facili- 
ties, and management of Standard 
Aero Engine Works Ltd. Located at 
Winnipeg, this engine and accessory 
servicing firm specializes in major 
overhaul of Jacobs engines. Total 
man-hour allotment is 60 per cent on 
engines and 40 per cent on accessories. 
A suggestion of the scheduling problem, 
as well as the variety of equipment skill 
required, is contained in a list of the 
auxiliary equipment that the company 
overhauls. Canadian Aviation, Novem- 
ber, 1943, pages 92, 93, 3 illus.; “From 
Bush League to Majors,’ Commercial 
Aviation, October, 1943, pages 124, 
126, 5 illus. 


Flight Technique 


Transition. V. Wolfgang Lange- 
wiesche. The fifth in a series of arti- 
cles on the transition of the student 
pilot from the lighter training planes 
to the heavier units is concerned with 
engine power. It is stated that the 
problems of power are not direct but 
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Every part of every Cannon Connector is rigidly held to close 
tolerances through a well established quality control system. 

Such precision not only assures absolutely dependable opera- 
tions, but it is the main reason why original assemblies are made 
with ease, and why all parts are so easily interchangeable. 

Take the AN line for instance: Split shells (pioneered by 
Cannon) of flawless alloys, fittings that are die-cast instead of 
stamped, contacts that are milled from bar stock to give close 
tolerance and low voltage drop. 
Cannon Plugs are never made to meet a price. Their quality 
is controlled from raw materials to finished 
unit. The low cost of Cannon Plugs is due to 
efficient and large scale production. 

For easier assembly—for more dependable 
service—use Gannon Plugs for all electric cir- 


cuit connections. 


CANNON BATTERY CONNECTOR—GB-3-34B Recep- 
tacle and GB-3-21B Plug shown at left are adapted to gen- 
eral industrial uses as well as quick disconnect of engine 
starting units in aircraft. This Cannon line covers a wide 
variety of types which are listed in the New Battery Con- 
nector Bulletin—free upon request. Address Department 
A-105, Cannon Electric Development Co., 3209 Humboldt 
St., Los Angeles 31, California 


CANNON ELECTRI 


Cannon Electric Development Co., Los Angeles 31, Calif. 


Canadian Factory and Engineering Office: 


Cannon Electric Co., Ltd., Toronto, Canada 


Representatives in principal cities—consult your l!ocal telephone book 
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have a bearing on the stability and 
other control factors of the plane, 
The relationship of engine power to the 
performance of an airplane is explained 
in stages, beginning with the action of 
a “perfectly behaved” small airplane 
and proceeding to the peculiarities of 
the large, powerful craft. The effects 
of throttle setting and power on trim 
speed, the working of the trim tab, and 
stability are outlined, with examples of 
what happens under the conditions 
mentioned. A most important factor 
is that the pressure and position of the 
stick lose their value as clues to the 
speed of a more powerful plane. A 
discussion of the effects of the slipstream 
is included. Weakened stability or 
actual instability in slow flight with 
power on is held to be one of the few 
new factors likely to be encountered 
when making the transition from small, , 
light training planes to large, powerful 
aircraft. Air Facts, January, 1944 
pages 49-70, 10 illus. 


The Sequence: Part III. George 
R. Clay. The concluding article ofa 
series of three on the sequence of 
flight as it is set out in the C.AA, 
training manuals. Part III contains 
advice for performing the sequence 
series of turns, the series of stalls (in- 
cluding Nos. 1, 2, and 3 power-on stall 
and Nos. 1, 2, and 3 power-off stalls), 
the spin, the spiral, the 180° side ap- 
proach, and landing. Southern Flight, 
December, 1948, pages 48-50, 64, 3 
illus. 

Formation Flying for CAP Pilots. 
Walter X. Brennan. Information is 
given on formation flying, based on 
what little has been published about 
the subject and on: the experience of 
the writer. Illustrations show various 
flight formations. Leaders’ signals for 
formation flight are listed. Aviation 
and Yachting, December, 1943, pages 
25, 27, 3 illus. 

High Speed Stall. Lloyd Sloan. 
This one of a series of articles on 
fundamentals of flight is concerned 
with the question of excessive load- 
ings on aircraft structures. It 1s 
mathematically shown how overstress, 
caused by maneuvering or by flight 
through gust conditions can cause the 
safety factor built into a given alr- 
plane to be exceeded. The hypothetic 
aircraft used as a basis for the calcula- 
tions is said to approximate the speci- 
fications and flying characteristics of & 
popular twin-engined trainer. Cana- 
dian Aviation, December, 1943, pages 
86, 88, 2 illus. 


Flight Testing 


Are Test Pilots Glamor Boys? A. 
Eriss. In this article it is stated that 
the test pilot of today is not a dare 
devil who is willing to go up in 4 
dangerous plane. The writer explains 
that the modern test pilot will not 
go up in an aircraft that does not fly 
perfectly ‘on paper.’ Recklessness 
might lead to the damaging or destruc 
tion of a needed plane and set back the 
program of the Army Air Forces, it 8 
stated. An outline is given of how 
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and More information on crystal-clear Du Pont “‘Lucite’’ methyl methacrylate 
‘the resin sheeting for aircraft designers, engineers, and suppliers of enclosures. 
ined p 
wa WHAT FACTORS AFFECT THE COMPRESSIVE STRENGTH OF 
lane 
8 of 
ec 
cin 
and 
28 of 
Fre - 
the 
A The compressive strength of cast 
eam 
i sheets of Du Pont “Lucite” methyl 
‘a methacrylate resin at 77°F. and 
i 50% relative humidity ranges from 
nall, , 
erful 10,000 to 12,500 pounds per 
944 
square inch. 
orge 
off 
of GIANT of fropower, the Ball “Atracabra.” Ball ses 
A.A, 
ence 
(in- 2. 
stall DESIGNING “Lucite” aircraft enclosures, 
alls), allowance should be made for the effect of +44 
alt temperature on compressive strength. Data a 
| 3 now available indicate that the presence of 
moisture has practically no effect. See graph ls I 
lots. of compressive strength in cast ““Lucite” cubes /5 
mn is tested by Du Pont plastics technicians at tem- i. 
1 on peratures from 68° to 140°F. & suse 
bout 11000 
of METHOD OF MEASURING gum 
atvon Du Pont plastics technicians determine the effect of 
temperature on the compressive strength of cast ‘‘Lu- 4 1.000 t 
cite’ by A.S.T.M. method D 649-41T. A one-half-inch H 
loan. cube is compressed in a standard testing machine, the 3 ry a 
on load applied at 0.05’ per minute. As the load is in- 
rned creased, the amount of deformation is read from a dial 
joad- gauge and a stress-strain curve is plotted. The load at 1000 FE 
It is the point of rupture (or at the first maximum of the BR 
Tess, curve) is taken as the strength of the half-inch cube, Nl 
light and the compressive strength per square inch of the 
e the material is arrived at by multiplying this value by 
air- four. The test is repeated at various temperatures ob- j 
hetic tained by placing the sample and the plates that com- eee fer catia CURVES 
cula- press it in a bath of electrically heated mineral oil. itenadehiatbimiiae a j 
speci- 
of 8 - THIS FREE MANUAL CONTAINS OTHER IMPORTANT INFORMATION 
The many desirable qvaitios ot “Luce” have led fo increasing uve for 
é " u aircraft 1. on “Lucite” gives detailed information on 4 
i : letterhead to: E. I. du Pont de Nemours & Co. (Inc.),Plastics Department, 
“Lucite” is Du Pont’s trade-mark for its methyl Arlington, N. J., or 5801 So. Broadway, Los Angeles 3, Cal. In Canadas.” 
methacrylate resin, available in cast sheets, Canadian Industries, Lid., Box 10, Montreal. 4 
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WHEN ALUMINUM OCCUPIES 
COPPER’S SPACE 


Let X represent the weight of conventional 
heavy copper oil coolers and coolant radiators 

Then 24X is the precious saving in weight 
effected in each of two famous fighting planes 
by the use of Clifford "Feather-weight” all- 
aluminum alloy coolers and coolant radiators, 

One plane is actually 120 lbs. lighter In the 
case of the other there is a total potential 
weight saving of 320 lbs. 

Such vital victories over weight are made 


Ay. CUFFORD’S 


“HYDRON” 


BELLOWS 


industry's first hydrauli- 
cally formed bellows. 
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WEIGHT _ 
SAVING 


possible by Clifford's history-making discov- 
ery of the long-sought method of brazing alu- 
minum in very thin sections... a discovery 
that permits complete interchangeability — 
same size and shape —of heavy-weight copper 
and Feather-weight all aluminum alloy in air- 
craft oil coolers and coolant radiators. 


CLIFFORD MANUFACTURING CO. 
Boston 27, Mass. 


OIL COOLERS AND 
COOLANT RADIATORS 


Save ¥3 The Weight 
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planes are tested by the test pilot. 
Aircraft Age, February, 1944, pages 12, 
13, 49, 50, 4 illus. 


Fuels 


Low Octane Gas. Civil Aeronau- 
tics Administration recommendations 
for avoiding the effects of leaded 73- 
and 80-octane gas on low-powered 
engines are briefed. Suggested pre- 
yentive measures pertain to spark- 
plug fouling, sticking valves, sticking 
piston rings, overheating and detona- 
tion, corrosion, and general precautions. 
Air Pilot & Technician, November, 
1943, pages 32, 53, 1 illus. 

Pigeon Gas. Carl G. Hodges. A 
description is given of the develop- 
ment of a process for producing trip- 
tane or 2-2-3-trimethyl butane on a 
commercial basis. The advantages 
claimed for this aviation-engine fuel 
are outlined as an increase of 50 per 
cent in lift, of 25 per cent in speed, 
better rate of climb, ability to carry 
heavier armor or bomb loads, and rela- 
tively low cost. The characteristics 
of the fuel are described in nontechnical 
language. Flying Aces, February, 1944, 
pages 38, 60, 61, 3 illus. 


Gliding and Soaring 


The J-14 Twoplace. Volmer Jen- 
sen. A brief description is given of 
the J-14 two-place glider, which is a 
side-by-side utility trainer with a wing 
span of 45 ft. and strut-braced, semi- 
cantilever wings. It is stated that 
this glider flies efficiently at 35 m.p.h. 
The construction is almost entirely of 
wood, plywood being used only on the 
gusset plates in the leading edge of the 
wings. The general specifications are 
listed. Soaring, May-June, 1943, pages 
12, 14, 1 illus. 

Silent Partner of the Plane. Alden 
P. Armagnac. The development and 
current use of gliders and the value 
of the glider in military operations are 
discussed. How gliders have been 
used with success in certain military 
actions is described. It is stated that 
military experience has demonstrated 
the limitations, as well as the advan- 
tages, of gliders and that, with regard to 
towed gliders, trials seem to confirm 
the conservative opinion that for long 
hauls a powered plane alone will trans- 
port a load more efficiently. Never- 
theless, gliders appear destined to play 
an important role in commercial avia- 
tion, closely paralleling their special 
military advantages. Popular Science, 
February, 1944, pages 94-101, 19 illus. 


History 


Kitty Hawk. Written in com- 
memoration of the fortieth anniver- 
sary of the first flights in a heavier- 
than-air craft, made by the Wright 
Brothers on December 17, 1903, this 
article reviews the historic event. 
Details of the first flights made over 
the sand dunes at Kitty Hawk, N.C., 
are described. An outline is -given 


PERIODICALS 


The views and opinions 
expressed in this section 
are exclusively those of the 
writers or publications 
named. They are in no 
case to be construed as 
those of the Aeronautical 
Engineering Review or the 
Institute of the Aeronauti- 
cal Sciences. 


of the life histories of Wilbur and. 


Orville Wright. The article reveals 
the many difficulties and. problems 
they had to overcome before their work 
could be brought to a successful con- 
clusion. The American Pilot, Decem- 
ber, 1943, pages 10-17, 16 illus.; “Forty 
Years of Heavier-Than-Air,” National 
Aeronautics, December, 1943, pages 14, 
15, 41, 4 illus.; “The Wright Brothers.... 
First of the Skymasters,”’ Aviation 
and Yachting, December, 1943, pages 
18, 19, 33, 48, 1 illus.; “Fortieth Anni- 
versary,” Model Airplane News, Janu- 
ary, 1944, pages 11, 45, 46, 4 illus.; 
“The Birth of Aviation,” Aero Digest, 
December, 1943, pages 113-115, 260, 
262, 6 illus.; ‘“The Revolution at Kitty 
Hawk,” by Fred C. Kelly, Technology 
Review, December, 1943, pages 83, 84, 
96, 1 illus.; ‘‘Kill Devil Hills,” by Mary 


Merner, Airlanes, December, 1948, 
pages, 2, 3, 4 illus. 
Pioneer. Frank H. Ellis. Success- 


ful experiments in aircraft design and 
building conducted in 1910 by William 
Wallace Gibson, who is called an un- 
heralded Canadian pioneer, are re- 
viewed. Details are given on his “‘twin- 
plane,” built in 1910; his multiplane, 
built in 1911; and his two aircraft 
engines, one built in 1905-1908 and 
the other in 1910. The latter, a six- 
cylinder, 2-cycle, air-cooled engine, is 
claimed to be the first airplane engine of 
this type ever fabricated in Canada. 
Almost completely original, it is stated 
that Gibson’s designs incorporated fea- 
tures that were not employed in air- 
craft until many years later. Canadian 
Aviation, November, 1943, pages 48-50, 
114, 116, 118, 6 illus. 

Flying as It Was. Harry Van 
Demark. With a narrative of some 
of their exploits, this is a roll-call of 
the adventurous pioneers who were 
professional aviators before the first 
World War, The men mentioned are 
mainly Americans. Air Pilot & Tech- 
nician, November, 19438, pages 6-8, 11, 
8 illus. 


Hydraulics 


Reduction of the Progressive Thin- 
ning of Hydraulic Tube Flares. Ber- 
nard J. McCabe. Noting the pro- 
gressive increase in the operating 
pressure of aircraft hydraulic systems, 
the writer studies the obstacles now in 
the way of further increases from the 
present 1,500-lb. standard to a pressure 
of 3,000 lbs. One of the difficulties has 
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been in the maintenance of tubes and 
fittings, in which connection the tube 
flare and its assembly are analyzed in 
an effort to determine the reasons for 
hydraulic failures at the fittings. Such 
failures are classified into two groups 
consisting of (1) discrepancies in manu- 
facture between the drawings and 
specifications and the finished fittings 
and (2) mishandling or abusive han- 
dling of the units during the assembly of 
tubing and fittings. Numerous faults 
chargeable to the manufacturer are 
listed under the first group, while the 
second group is stated to account for 
the greatest number of failures because 
faulty assembly is almost impossible to 
locate in an installation. Thinning of 
the walls at the flare is named as the 
cause of many failures. Investigations 
are reported in connection with several 
different diameters of aluminum tubing 
and fittings, with information on the 
results of using harder materials and 
different sleeves and sleeve angles. 
Failures caused by improper assembly 
and careless workmanship are dis- 
cussed and illustrated, and maximum 
wrench-torque values are tabulated. 
Aero Digest, December, 1943, pages 
190, 192, 282, 284, 6 illus. 

Fluid Drive. An explanation of the 
fundamental principles of hydraulic 
systems in their application to air- 
craft. Advantages of hydraulic opera- 
tion over mechanical methods are 
cited and the possibilities of future 
development are examined. Specula- 
tion as to future use centers particularly 
about the employment of hydraulics for 
flight controls. Flight,, November 25, 
1943, pages 592-594, 5 illus. 


Inspection 


Scheduled Machine Inspections. 
Thomas E. Lloyd. A description is 
given of the plant facilities and inspec- 
tion system used at the Buffalo parts 
and assemblies plant of the Bell Air- 
craft Corporation. It is stated that 
though periodically scheduled in- 
spection of plant equipment is only 7 
months old it has proved to be a vital 
factor in keeping plant production well 
ahead of the demand of the aircraft 
assembly lines. Information is given 
on inspection cycles and the benefits 
gained with the plan. Illustrations of 
the inspection-record and order forms 
are shown. The Iron Age, December 30, 
1943, pages 28-31, 6 illus. 


Instrument Flying 


Applying the Theory of Instrument 
Flight. Edward A. Diffenbach. Re- 
ferring to an earlier article that es- 
tablished two fundamental principles 
for instrument flight, the current 
article lists common errors resulting 
from inexperience and _ insufficient 
practice and suggests the maneuvers 
that would aid in building up the 
necessary experience. The operation 
and limitations of the gyro instruments 
are explained, and suggestions are made 
for controlling the attitude of the plane. 
How to make turns at steep angles of 
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MIGHT WEIGHT. 


MACHINED JOINTS 
apriical! 
“Neves cares OF. 


All of the TITE SEAL needed to service a modern 


plane costs only a few dollars, but the service it 
renders is priceless. 


In aviation’s early days oil, gasoline and power 
leaks were major hazards. The discovery of TITE 
SEAL, in the early twenties, eliminated these 
hazards and thereby contributed mightily to flying 
safety. 


TITE SEAL gasketing and sealing compounds were 
developed by the aviation industry itself, to meet 
flying conditions. TITE SEAL is indestructible. It 
is unaffected by temperature extremes or by any 
fluids or gases encountered in motors or instruments. 
TITE SEAL is non-hardening, vibration-proof and 
pressure-tite. 


There is a density of TITE SEAL for every gasketing 


and sealing need. For Safety’s Sake, always spe- 
cify TITE SEAL. 


FOR DETAILED ABOUT TiteSeal WRITE 
RADIATOR SPECIALTY COMPANY 


CHARLOTTE 1, NORTH CAROLINA 
Branches LOS ANGELES 1, CALIFORNIA TORONTO 2, CANADA 
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| of bank. This is designated as Phagg 
| One in instrument training and should 


| the purpose of the instruments, briefly 


| 11, 1943, pages 534-539, 17 illus. 


| struments examined in Part II include: 


| revolution indicators; the boost-pres- 


| cidence indicator, undercarriage-posl 
| tion indicator, brake-pressure gauge, 


bank in level flight is outlined, followed! 
by instruction in executing shallow and) 
steep turns in climbs and dives. The 
next step is a combination of reversal? 
of turn and reversal of climb, and 
another is leveling off from steep diveg) 
or climbs while remaining in steep angleg 


be mastered before attempting further 
maneuvers. Phase Two is designed {tg 
give the pilot a chance to establish aml 
instrument reference to the ground ip 
extreme attitudes, as well as to control 
the aircraft in these positions. Detailed) 
instructions cover this phase, using the 
entire instrument panel and progressing 
to the use of the partial panel, excluding? 
the artificial horizon and the directional 
gyro. It is emphasized that the pilof} 
must be able to execute extreme manews: 
vers in order to attain positive control! 
of the plane, after which it becomes easy 
for him to accomplish straight flight) 
holding accurate headings. Air Factsy 
January, 1944, pages 32-39. 


Instruments 


Graphical Analysis of Response 
Characteristics of Rate-of-Climb Indi- 
cators. Kalman J. DeJuhasz. The 
static and dynamic response charac- 
teristics of the leak type rate-of-climb 
indicator have been determined with 
the aid of graphic analysis, the method 
has been applied to an actual instru 
ment, and the results have been com- 


RYAN-STAN 
pioneer pass 


pared with those of mathematical analy- RYAN BLUE 
sis. Influence of altitude on the cali- forerunner | 


bration coefficient is determined and 
the effects of compensating means dis- 
cussed. Journal of the Aeronautical 
Sciences, January, 1944, pages 48-54, 10 
illus. 


— 


Aircraft Instruments. Surveying 
the instruments of the standardized 
blind-flying panel, this article depicts trainer; led 


describes their construction, and ex 
plains the principles upon which they 
function. Special sections of the 
article are devoted to each of the follow- 
ing: the artificial horizon, the direc 
tional gyro, the air-speed indicator, the 
altimeter, the rate-of-climb indicator, 
the turn-and-bank indicator, and the 
magnetic compass. Flight, November 


Aircraft Instruments. Part IL 
Following a study of flight instru- 
ments, the second part of this article 
deals with engine and ancillary service 
instruments. The purpose and oper St 
ating principles of each instrument 
are explained in subdivided portions 
of the article devoted to individual 
treatment of each device. Engine in- 


a 


the centrifugal and electrical types of 


sure, oil-pressure, oil-temperature, and RYAN S$) 
fuel-contents gauges; the fuel-feed for train 


warning light; and the engine-tempera- 
ture gauges. Auxiliary service instru- \ 
ments considered are: the flap in- 


and oxygen-supply indicators. Flight, 
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RYAN-STANDARD cabin plane; 
pioneer passenger airliner, 


RYAN BLUEBIRD, cabin monoplone, 
forerunner of “Spirit of St. Louis” 


RYAN S-T metal-fuselaged primary 
trainer; led trend to low-wing types. 


RYAN S-C, cabin plane for private- 
owner use, featured all-metal con- 


RYAN STM, first low-wing primary 
trainer types (PT-16 and PT-20) 
weed by Army. 


RYAN STM-S2 seaplane, exported 
for training Naval pilots. 


RYAN PT.25, superbly engineered 


Plostic-bonded plywood trainer. 


2 


Why Avan Manifolds 


ON SO MANY FAMOUS PLANES? 


Back of Ryan’s long position of leadership 
in the engineering and production of ex- 
haust manifold systems is a different way 
of working— 
A golf champion knows that bow he 
bits the ball is mostly a matter of the 
“back swing” and the “follow thru’. 


Similarly, Ryan’s enviable reputation for 
“hitting the ball” has resulted from a policy 
of encouraging design and engineering con- 
sultation before production and by following 
through after production with expert assist- 
ance on service problems and prompt and 
adequate parts supply. 


Time and again it has been proven that 
Ryan can save its customers’ money, weight 
and precious engineering time if Ryan engi- 
neers are called in for consultation with the 
customers’ power plant experts and given the 
manifold design assignment when the origi- 
nal airplane design is being laid out. And 


besides these savings are the extra benefits of 
better performance and service character- 
istics. 

Ryan engineering and production experts 
have demonstrated their leadership in the 
specialized field of manifold design and 
manufacture. Evidence of this is that Ryan 
technicians are responsible for what design- 
ers consider important development in mani- 
fold design in the past 15 years—the patented 
Ryan “ball and socket” universal joint, an 
essential to most modern power plant in- 
stallations. 


These are typical of the reasons why Ryan 
manifolds and other exhaust system applica- 
tions are standard equipment on so many of 
America’s most successful military and com- 
mercial planes. 


If you have an exhaust systems problem we 


invite you to let Ryan apply its “k how” 
to it in the designing stage. i 


RYAN 
BUILDS WELL 


Ryan construction, 
proven in aviation's 
pioneer days, now 
proven in war, will 
tomorrow produce 
safer, more useful 
peacetime aircraft. 


RYAN AERONAUTICAL COMPANY — MEMBER, 
GENERAL OFFICES: LINDBERGH FIELD, SAN DIEGO — EASTERN OFFICES: 420 LEXINGTON AVE., NEW YORK 


RYAN 
TRAINS WELL 


Ryan School of Aero- 
nautics, famous peace- 
time air school, now 
training fine U.S. Army 
pilots, follows one 
creed: Thoroughness. 


RYAN 
PLANS WELL 


Modern engineering 
+ flying experience. 
Typical result: Ryan 
exhaust manifold sys- 
tems are now used on 
the finest planes of 
other manufacturers. 


AIRCRAFT WAR PRODUCTION COUNCIL, INC. 


Ryan Products: Army PT-223; Navy NR-Is; Army PT-25s; S-T Commercial and Military Trainers; Exhaust Manifold Systems and Bomber Assemblies, 
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November 18, 1943, pages 559-563, 16 
illus. 

Radium Luminous Compounds for 
Aircraft Instruments. An article on 
the products and manufacturing 
methods of Kirk Dial Ltd.—a firm that 
fabricates radium luminous com- 
pounds for aircraft instruments, gun- 
sights, bombsights, etc. Besides being 
engaged in the production of dials, it 
is stated the company has been re- 
sponsible for the perfecting of an im- 
proved manufacturing process for 
radium luminous glass tubes such as 
are used in guns, tanks, and torpedo 
sights. An important phase of its oper- 
ations is the precision screening of 
dials, panels, nameplates, instructions 
plates, serial number plates, etc., in- 
cluding phosphorescent and fluorescent 
screening to R.C.A.F. specifications. 
At present Kirk Dial is also reported 
to be opening a new department that 
will specialize in the making of plastic 
dials with permanent engraved numbers 
and graduations that will not erase 
because the pigment is fused in through 
a special process. Information relative 
to the plant, personnel, and executives 
is included. Commercial Aviation, No- 
vember, 1943, pages 114, 116, 6 illus. 

Don’t Fly by the Seat of Your Pants. 
Lt. Myron Eddy. A description is 
given of the flight, navigation, engine, 
and auxiliary instruments of aircraft 
and how to use them in flight. Ai7r- 
craft Age, February, 1943, pages 28, 
29, 57, 59, 7 illus. 

Nerve Center of a Fortress. Major 
Allen V. Martini. A brief description 
is given of the many instruments with 
which the Flying Fortress is equipped, 
their various purposes, and how they 
are used. Flying Aces, February, 
1944, pages 32, 33, 66-68, 4 illus. 


Jet Propulsion 


The Development of Jet or Rocket 
Propulsion. Translated by V. P. 
Akimoff. An article reprinted from 
Flug-v. Wehr. Technik, July-August, 
1941, and published by permission of 
the British Ministry of Aircraft Pro- 
duction as R.T.F. translation No. 1330. 
The historical development of rocket 
propulsion is traced and the action of 
the rocket is described. The use of jet 
propulsion as the motive power for air- 
craft and motor cars is discussed. The 
latest Italian experiments with jet- 
propelled aircraft are outlined, and 
personal investigations made by the 
Writer are set forth. A rather detailed 
summary of conclusions is presented, 
in which the writer considers the fuel 
consumption, which is stated to be 
heavy, the terminal velocity, accelera- 
tion, long-distance flights, and other 
subjects. The Journal of, The Royal 
Aeronautical Society, December, 1943, 
pages 407-418, 2 illus. 

Experiments in Jet Propulsion. 
Willy Ley. Presenting some brief 
data on the Caproni-Campini CC-2, 
the writer explains why this experi- 
ment in jet-propelled planes was a 
failure in spite of the fact that the 
CC-2 did fly. He shows that the 


PERIODICALS 


Campini design depends on com- 
paratively dense air for its operation 
and that, therefore, it cannot fly at a 
high enough altitude to achieve the 
high speed which is the chief goal of 
jet-propelled aircraft. Nor, on the 
other hand, are the low efficiency and 
ae ae compensated by a large pay 
oad. 

The criticism of the Caproni-Campini 
patent is preceded by an account of two 
earlier jet-propulsion schemes. One, 
devised by René Lorin, called for a six- 
cylinder ‘‘pancake” in each wing, with 
six direct exhausts working alternately. 
The other was the reaction engine de- 
signed by Henri Melot. Western Flying, 
December, 1943, pages 48, 49, 100, 4 
illus. 

The Shape of War to Come. Paul 
James. Fundamental principles of 
jet-propelled planes are explained. 
Data are given on the Caproni- 
Campini model flown from Milan to 
Rome last winter and on the recently 
patented Hahn-Heinkel unit. At- 
tention is directed to the fact that 
jet-propeiled aircraft are particularly 
adaptable to high-speed conditions 
because while they are not especially 
efficient at subsonic speeds, when super- 
sonic speeds are approached the dis- 
charge gases make use of their full 
kinetic energy. Canadian Aviation, 
November, 1943, pages 57, 58, 134, 4 
illus. 


Lighter-Than-Air 


Goodyear M-1 Blimp Begins Test 
Flights. Some brief information is 
presented on Goodyear’s M-1 blimp, 
now undergoing test flights. With 
a 650,000 cu.ft. gas capacity, the 
M-1 is only 40 ft. longer than the 
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K-blimps currently used in coastal 
patrol work but can contain 50 per 
cent more helium, giving a substantial 
increase in cruising range and load. 
It is also reported to be faster than the 
K-type. Principal differences between 
the two blimps is in the operating car. 
Three times as long as that of the K- 
blimp, the M-1 car is built in three con- 
necting units. These are integrated by 
universal joints to allow freedom of 
motion in coordination with the flexible 
gas envelope. Aviation, December, 
1943, page 230, 1 illus. 

Flying Flat-Tops. Hugh Allen. 
The development of a dirigible air- 
craft carrier is suggested. It would be 
of the rigid type with a capacity of 
about 10,000,000 cu.ft. of gas. Air- 
planes would be fastened to the belly 
of the dirigible by means of hooks. 

The many ways in which such a 
lighter-than-air carrier could be used 
are outlined. It is noted that unlike 
surface carriers the dirigible carrier 
would not be subjected to the hazards 
of torpedoes, mines, or surface fire. 
As the helium gas would be distributed 
in numerous cells, it is stated that a 
reasonable number of hits by bullets 
would not result in an appreciable loss 
of lifting gas. Air Trails, January, 
1944, pages 13-15, 99, 100, 3 illus. 

Windjammers of the Sky. This 
article outlines how naval aviation 
cadets are being trained at such 
lighter-than-air bases as Moffett Field, 
Calif., in the use of free ballons. Such 
balloons are used as a basis for train- 
ing crews to fly blimps for antisub- 
marine patrol and other purposes. 
Conditions that must be overcome 
in navigating balloons are described. 
Popular Mechanics, January, 1944, 
pages 8-13, 10 illus. 


Maintenance 


Manufacturing and Maintenance 
Join Hands. Donald 8S. Sprague. 
A survey of the organization and func- 
tions of the Douglas Aircraft Com- 
pany’s service department. The fol- 
lowing functions are included in those 
examined: preparing and furnishing 
technical data to military and com- 
mercial operators; issuing instructions 
for, and supervising, the salvage and 
repair of the damaged aircraft; analyz- 
ing reports from operators on failures 
and malfunctioning of parts of the air- 
plane; initiating suitable corrective 
action to eliminate such _ troubles; 
supervising modifications on delivered 
airplanes; consulting engineers with 
regard to problems that arise during 
operation of airplanes; assisting in the 
solution of these problems through re- 
design on future models; and, providing 
through field service representatives 
assistance to both military and com- 
mercial operators in the United States 
and abroad. Aviation, December, 1943, 
pages 120-123, 327, 328, 11 illus. 

Maintenance of Aircraft Control 
Cords and Cables. A. J. Morgan. 
Information is given on the installa- 


tion and maintenance of the control 
cords and cables used in aircraft. 
Sections discuss the storage of cord, 
uncoiling and unreeling, cutting the 
cord and attaching the fittings, pulleys 
and fairleads, adjusting the tension, 
inspection, and salvage. Aviation Main- 
tenance, January, 1944, pages 61-63, 7 
illus. 

Efficiency Is Keynote at Aircraft 
Repair Limited. Ronald A. Keith. 
This article on the Canadian company 
of Aircraft Repair Ltd. deals with the 
overhaul organization’s growth in the 
past 21/2 years, its executive personnel, 
the production principles that have been 
applied to repair and fabricating opera- 
tions, the main assembly and subas- 
sembly techniques used, and some of the 
special devices that have been inno- 
vated for greater production efficiency. 
It also covers the company’s field repair 
service and the engine-overhaul division. 

The activities of Aircraft Repair Ltd. 
are reported to include air-frame and 
engine overhaul, as well as special sub- 
contracting. Although air-frame over- 
haul is concentrated chiefly on the Air- 
speed Oxford and the Avro Anson, 36 
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other aircraft types have been handled 
since January 1, 1943. Engines that 
come in for time-expired overhaul in- 
clude Cheetah LX and X, Pratt & 
Whitney Wasp, Jacobs L4 and L6, 
Wright Cyclone and Whirlwind, Ly- 
coming, and Continental models. As 
special subcontract work, the company 
is producing an originally designed and 
patented ski-wheel combination for 
U.S. Army use in Alaska, engine 
mounts for Federal Aircraft, and Chee- 
tah engine link-rod pins. Canadian 
Aviation, November, 1943, pages 73, 
74, 76, 8 illus.; ‘Aircraft Repair & 
Maintenance,” Commercial Aviation, 
as 1943, pages 71, 72, 74, 76, 13 
illus. 


“Sighted Wreck, Repaired Same.” 
Myles V. Cave. The purpose, organi- 
zation, and activities of the Advance 
Air Service are related. A subcom- 
mand of the 8th Air Force Service 
Command, the A.A.S. consists of mo- 
bile service units that travel all over 
England to repair forced-down aircraft 
returning from combat missions and 
which are assigned to various jobs by a 
central control board after a preliminary 
investigation of the damaged planes. 
This process of taking the repair depot 
to the plane is said to represent a great 
saving of time and work over the former 
method of transporting the damaged 
aircraft to the repair depot. 


A complete mobile service unit is 
reported to consist of the following 
vehicles: (1) large truck and trailer 
equipped as a machine shop, with 
various tool equipment described in the 
article; (2) large truck and trailer of 
similar design fitted out as a store for 
bar and sheet material, small parts, 
tools, etc.; (3) large truck and trailer 
fitted out with a kitchen and bunks for 
the 19 men who make up the personnel 
of the unit; (4) two jeeps for collecting 
necessary material and contacting 
nearby airfields; (5) one 2'/.-ton truck 
for hauling heavy material and trans- 
porting personnel; (6) reconnaissance 
cars for transporting men from job to 
job; (7), truck with 420-gal. water tank 
for drinking and cooking; and (8) a 
traveling crane, which is available if 
required. Aviation, December, 1943, 
pages 124-127, 308, 311, 11  illus.: 
“Field Maintenance..... The Mobile 
Instrument Shop,” Aviation Mainte- 
nance, January, 1944, pages 66, 67, 114, 
8 illus. 

On the Beam—Mechanically. Earl 
F. Theisinger. Air-line maintenance 
as it is carried out by American Air- 
lines is described. As an example of 
what maintenance means to modern 
air transport, operations in the hang- 
ars at LaGuardia Field are outlined. 
The article reveals how a fleet of 44 
DC-3 transport planes are kept in 
proper mechanical condition. It is 
explained that nine of these planes are 
customarily out of service for various 
routine maintenance operations and for 
reserve assignments. Sections of the 
article discuss the organization of the 
maintenance department, the men re- 
sponsible for what goes on in the over- 
haul plant, and the mechanics who 


must carry out the work in the shortest 
possible time. Other sections cover 
inspection routine, double engine 
change, the replacement of parts, and 
maintenance production. Air T'rans- 
port, December, 1943, pages 20-28, 14 
illus.; “American Airlines Mainte- 
nance,” Aviation Maintenance, January, 
1944, pages 25-34, 14 illus. 

Moose Jaw Plant Keeps “Cranes” 
in the Air. A report of how a Cana- 
dian overhaul base specializing in the 
maintenance and repair of Cessna 
“Cranes” for the R.C.A.F. functions. 
The repair procedures examined are 
those of the Moose Jaw Plant operated 
by Prairie Air Ltd. Emphasis is placed 
upon the similarity between the 
methods employed, physical setup, and 
work done at Moose Jaw and at the 
Cessna plant in Wichita. Commercial 
Aviation, October, 1943, pages, 86, 88, 
8 illus. 


Granulated Tenite pellets used by the 
Army Air Forces to blast carbon from 
pistons. (See page 197.) 


Maintaining Sub Killers. Lt. 
Comdr. Robert E. Huse. A detailed 
article on the maintenance and repair 
of U.S. Navy blimps. As typified by 
the work of the Assembly & Repair 
Department of the naval overhaul and 
operations base at Richmond, Fla., the 
complete routines of interim overhauls 
(scheduled after approximately 1,000 
hours of flight time) and major over- 
hauls (scheduled after approximately 
3,000 hours of flight time) are traced. 
In addition to overhaul, maintenance, 
testing, and emergency repair proce- 
dures, the article describes the manu- 
facture of repair parts and changes 
carried on by the department. Infor- 
mation is also given on: machinery, 
tools, and equipment; the organiza- 
tion and administration of A. & R.; 
personnel; and the different shops, 
offices, and subdivisions of which the 
department is composed. Aviation, 
December, 1943, pages 128, 135, 321, 
323, 324, 327, 23 illus. 

Royal Air Force Salvage Methods 
for Damaged Airplanes. G. E. Ly- 


wod. A continuation of an article op 
the maintenance and salvage of British 
combat planes. . Information is given 
on the salvage and repair of damaged 
propellers and propeller components, 
Aviation Maintenance, January, 1944, 
pages 52, 53, 8 illus. 

Oldest Air Transport Company in 
Canada. The history and current 
operations cf the M. & C. Aviation 
Company are briefly recounted. Noted 
as the oldest air transport company 
in Canada, the firm at present is en- 
gaged primarily in overhauling and 
repairing aircraft. The firm also manu- 
factures many of the parts needed for 
the repair operations. It is stated 
that practically every major modifica- 
tion on the Gypsy Major engine has 
originated from the M. & C. plant. 
Commercial Aviation, October, 1943, 
pages 126, 128, 130, 10 illus. 

Crew Competition Speeds Main- 
tenance. James Montagnes. The 
Royal Canadian Air Force system of 
maintaining aircraft is covered in this 
article. Based upon the principle of 
having the smallest number of planes 
grounded for the least possible time, 
the system incorporates a number of 
incentive features for increasing the 
efficiency of personnel. Stores and 
control operations are located in the 
center of each hangar, with aircraft 
arriving for repair and _ overhaul 
routed counterclockwise around the 
hangar. 

Working procedures, methods of ad- 
vancing and promoting crewmen, and 
training plans are noted. Brief details 
are also given on a number of devices, 
perfected at R.C.A.F. stations, which 
facilitate the operations. These include: 
wooden-wheeled carriers for fire ex- 
tinguishers; a box on the portable 
spraying machine for carrying replace- 


ments of paint or dope; metal step- ” 


ladders on gasoline-truck front fenders 
so that mechanics can fuel training air- 
craft without stepping on the wing 
walks; and the emptying of gasoline 
from aircraft by means of specially 
constructed wood and metal trucks on 
castor wheels. Aviation, December, 
1943, pages 148-150, 311, 312, 315, 
11 illus.; “Double Check,” Canadian 
Aviation, November, 1943, page 51, 6 
illus. 

Safely Into Service. Andrew R. 
Boone. The maintenance of aircraft 
in war theaters is described in this 
article on the field servicing of Boeing 
bombers. Air Trails, January, 1944, 
pages 22, 23, 72, 74, 76, 7 illus. : 

Receiving, Handling, Inspecting and 
Storing Airplane Glasses. Informa- 
tion is given on how glass for aircraft 
should be handled, inspected, and 
stored. Storage racks and checking 
fixtures are illustrated. Instructions 
for the handling of glass in the shop are 
listed. Specific suggestions are given 
for the handling and storage of glass 
with extended plastic edges, which is 
known as Flexseal safety glass. Ava- 
tion Maintenance, January, 1944, pages 
50, 51, 114, 116, 4 illus. 

Combat Maintenance is Tough. 
Clyde R. Paton and William C. Gould. 
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Why put an air-cooled aircraft engine in a tank? 
Because no other engine packs as much power into 
such small size. Tanks and gun carriers slog into 
battle on caterpillar treads, but they are similar to 
aircraft in that they require an engine high in 
power, small in size, and light in weight. Other en- 
gines of equal power are massive, creating a vicious 
circle in which large size demands more armor 
plate, in turn adding weight and calling for more 
power to maintain speed. 

Seasoned by years of operation in transport, pri- 
vate, and trainer planes, the Wright Whirlwind 


was the logical choice for the Army’s medium tanks 


and gun carriers. This engine, weighing but a scant 
16% of the M-4 tank’s 30 tons, packs 400 HP plus 


in its 45” diameter. 


Enlisted in our armored divisions, the Whirl- 
wind was assigned to combat duty with virtually 
all medium tanks and heavy gun carriers to reach 
the fighting fronts: In no sense a competitor to the 
air tonnage hauling Cyclone, the Whirlwind has 
nonetheless lived up to the Wright engine family 
tradition for light, compact power, adaptable to 
many purposes. 


* * * 


Wright engines pay their way. 


Cyclones and Whilwindi Light . Compact Soweyfil GH. éngina 
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“A Single Pound Saved 
on a Plane... is Worth Over *80°” 


SAYS CHARLES FROESCH, 
CHIEF ENGINEER, EASTERN AIR LINES 


“The great importance of weight 
reduction in airplane manufac. 
ture cannot be overemphasized. 
In the case of military craft, re- 
duced weight is, of course, trans- 
lated in terms of increased fire- 
power, range, armor, speed: 

measurement in dollars-and- 
cents value is impossible. But 
when commercial planes are con- 
sidered, the saving of even one 
ounce is reflected in a_plane’s 
enhanced productivity from a 
financial point of view. On East- 
ern Air Lines, for instance, one 


pound of payload is worth, con- 
servatively, over $80 of revenue 
during the first 5 years of the 
life of a plane.” 


SEND FOR BOuTS 
WEIGHT-SAVING BOOKLET TODAY 


\ comprehensive study of the compara- 
tive weights of different types of self- 
locking nuts. For the convenience of air- 
craft designers, engineers, operating and 
maintenance personnel. 


BOOTS NUTS SAVE UP TO 60 LBS. PER PLANE For exa 
vides sta 
® Now used on all types of military air- © Have increased load capacity of U.S ke and 1 
craft, fighters, hombers, cargo planes. military planes by over one-and-a-half these fre 
@ After the war. will be used on com- million pounds. Separate 
mercial planes, also. ® Have greater re-usability. can be 1 
® Are lighter, yet tougher than other nuts. — @ “Outlast the plane.” a prod 
Model 
vides e 
SELF- LC CKING NUTS quencie 
direct | 
Stolr 


Boots Aircraft Nut Corporation, General Offices, New Canaan, Conn.. Dept. B. 
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AERONAUTICAL 


For example: The model 100A pro- 
vides standard frequencies of 1-kc, 10- 
ke and 100-kc. The out-put of each of 
these frequencies is available through 
separate terminals so that standards 
can be utilized at several stations on 
a production bench simultaneously. 
Model 202D Audio Oscillator pro- 
vides extremely wide range of fre- 
quencies—2 cps to 70 kc—on a 
direct reading scale. The dial 
Operates with planetary drive at 
5 to 1 reduction for accurate ad- 
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justment over 270°. This instrument 
posesses all the outstanding features 
of all-bp- resistance tuned oscillators 
— no zero setting is required. 

With this combination of instru- 
ments you can calibrate audio equip- 
ment, make accurate interpolations 
and standardize such measurements 


to a high degree. You can make dis- ' 


tortion measurements on audio 
amplifiers, make accurate bridge 
measurements and work in the 
supersonics. The power out-put 


a), 


how i instruments can be combined 
to solve a wide range of problems... 


Two or more standard -4p- instruments 
combined in single cabinet make an ideal 
set-up for individual stations on the pro- 
duction bench or for a small laboratory. 
Illustrated is the -hp- Model 100AR Low Frequency 
Standard and the 202DR Audio Oscillator. A quick 
review of the capabilities of these two instruments 
will show the value of such a combination. 


is sufficient to drive signal generators 
and other equipment. 

Get full information about -hp- in- 
struments today. There are many 
combinations other than the one des- 
cribed here that you can use to great 
advantage. Remember, -Ap- instru- 
ments give you great economy with 
no sacrifice of accuracy and flexibility. 
Write today giving details of your 
problem so that we can be of greatest 
help to you. There’s no obligation 
whatsoever. 


HEWLETT-PACKARD COMPANY 


150 P. 0. BOX 1135B, STATION A, PALO ALTO, CALIFORNIA 
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Offering both general and _ specific 
suggestions for improvements the 
writers report their eyewitness ob- 
servations on overseas field service 
conditions and problems. Their com- 
ments include recommendations for: 
adequate air-cleaner equipment at all 
engine openings; the designing of air- 
craft to be based upon the easy service 
replacement of relatively small self- 
contained units, even if this type of 
design results in increased weight; 
separate flight schedules for personnel 
and material; the development of sal- 
vage procedures requiring only simple, 
readily portable hand tools that can be 
utilized under primitive conditions; 
greater attention to service-installation 
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time and protection from dirt and humid- 
ity in the design of power plants; and 
the use of electrical rather than hy- 
draulic equipment. Flying, January, 
1944, pages 54-56, 106, 111, 3 illus. 


Engineering Aspects of Airline 
Maintenance. David North. Supe- 
rior operating results are traced to the 
liaison between the maintenance and 
engineering departments of American 
Airlines. Outlining the specific re- 
sponsibilities of each department to 
the other, the writer explains how the 


support of one department not only 
improves the work of the other but 
also produces a greater overall efficiency. 
The system is illustrated by an outline 
of how an aeronautical idea, hypotheti- 
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THOROUGH ENGINEERING 
is the basic factor behind 
the successful operation 
of this hydraulic pump 
motor and many other 
fractional horsepower 
motors we have designed 
for all types of equipment. 


FRACTIONAL HORSEPOWER 
SPECIAL APPLICATION 


MOTORS 
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cally conceived by a mechanic on the 
job, would be routed to completion, 
Functions of intermediary engineers jp 
effecting the coordination between the 
two departments are noted. Aviation, 
December, 1943, pages 136, 137, 344, 
347, 348, 1 illus. 


How Technicians Keep Bombers 
Flying. A description of how field 
representatives are trained to make 
quick repairs on Consolidated Vultee 
bombers at war fronts. The article 
outlines the way men whose vocations 
have given them experience in the 
construction and maintenance of 
heavy military aircraft are trained as 
field technicians at San Diego. Air 
Pilot and Technician, December, 1943, 
pages 6-8, 18, 5 illus. 


Navy Uses Microfilming to Aid Re- 
pair. A description of how the Navy 
is using aircraft engineering drawings 
reproduced on films to provide in- 
formation for distant maintenance 
bases. Through the use of micro- 
photography, the Navy has reduced 


| tons of blueprints to compact rolls of 


| carried 


film, easy to transport, of little weight, 
simple to file, and available for ready 
reference. Aviation Maintenance, Janu- 
ary, 1944, pages 70, 71, 9 illus. 
They’re Trained to Fix It Under 
Fire. A series of photographs illus- 
trates the conditions under which 
mechanics at the Army Air Forces 


. School of Applied Tactics are trained 
| to repair aircraft. 


Simulating those 
of actual combat, these conditions re- 
quire that the men work out in the field, 
live in tents and huts, use emergency 
equipment, and operate under constant 
threat of air attack. Aviation, Decem- 
ber, 1943, pages 138-141, 15 illus. 


CAA Inspects for Safety. A. F. 
Notley. Inspection of the repair and 
maintenance of civil aircraft as it is 
out by Civil Aeronautics 
Administration inspectors is described. 
The responsibilities of the aeronautical 
inspectors and air-carrier inspectors, 
who check aircraft to see that both 


| private and commercial planes conform 


to safety standards, are outlined. 


| Aviation Maintenance, January, 1944, 
| pages 48, 49, 142, 144, 146, 6 illus. 


Navy Ingenuity in Propeller Main- 
tenance. Accompanied by descrip- 
tions, several sketches and _ photo- 
graphs are shown of creative tool de- 


| signs used at the Jacksonville Naval 


| Air Station propeller shop. 


These 
include illustrations of a special buffing 
machine, a propeller-blade cart, and a 
piston gasket nut wrench. The efficient 
arrangement of facilities, separating 
buffing operations from the main shop, 
is also depicted. Aviation, December, 
1943, pages 142, 148, 6 illus. 


Repairs on Site. C. Davis. A 
study of how on-the-spot repairs t6 
aircraft can be expedited and the air- 


| craft returned to service as quickly as 
| possible by organized working pro- 


cedure. The article is concerned with 
three phases of the paper work involved: 
the record charts and the desk work rel- 
ative to the organization of the repair 
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FLIGHT CONVOY 


Escorting the planes in their daring flights is an unseen 


convoy — thorough testing. 

Thorough testing of instruments and engines — before 
the planes left the ground -—to insure perfect operation 
_, . thorough testing which can mean the difference 
between victory and defeat. 

Over 80% of all aircraft instruments and engines are 
tested with Meriam Manometers. They measure mani- 
fold pressure, airflow, carburetor pressure drop, venturi 
pressure, air stack pressure, crank case pressure and 
other pressures, vacuums and differentials as required. 


What is your testing problem? 
THE MERIAM INSTRUMENT COMPANY 


10924 MADISON AVENUE ° CLEVELAND 2, OHIO 


MERIAM —THE INSTRUMENT PEOPLE 
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COLD-FORGED FASTENINGS 
BY SCOVILL GIVE YOU 
MAXIMUM EFFICIENCY 


“Case example” 16...more each month 


OUR main consideration in buying fastenings 
\ maximum efficiency in your products. 
Scovill men and machines, throughout this “all 
out’ war effort, have consistently bettered even 
previous highs in cold-forging skill. Scovill con- 
tinues to deliver maximum efficiency for mini- 
mum money— materials— motions. 

Scovill ingenuity in designing cold-forging 
tools makes it possible to produce the special 
fastening devices, like that shown above, to fit 
the job exactly. 

Scovill, then, is your logical choice. Scovill 
skill accomplished, in two cold-forging opera- 
tions, the unusual combination of square, circular 


and tapered sections shown above. Thatsame skill 
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can serve you, whether your need be special or 
standard fastenings, in quantities large or small. 

See a Scovill Fastenings Expert from our near- 
est office NOW—the practical problems of your 
postwar production are drawing closer. You can 
count on Scovill to lend a hand to the limit our 
war commitments permit, and you will receivea 
prompt and frank answer as to when and how 


we Can serve you. 


Plan your fastenings when your product is in 
the designing stage—when planning fastenings, 
see your Scovill expert. Remember—no assem- 


bled product can be better than its fastenings. 


SCOVILL MANUFACTURING COMPANY 


WATERVILLE 


| 


WATERVILLE 48, CONN. 


SCREW 
PRODUCTS 


DIVISION 


TEL. WATERBURY 3-3151 


NEW YORK, Chrysler Building - DETROIT, 6432 Cass Avenue - CHICAGO, 1229 W. Washington Boulevard . PHILADELPHIA, 18 W. Chelten Avenue Building 
PITTSBURGH, 2882 W. Liberty Ave. - SYRACUSE, Syracuse - Kemper Insurance Bldg. - LOS ANGELES, 2627 S. Soto St. - SAN FRANCISCO, 434 Brannan St. 
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crews and that covering the transporta- 
tion of personnel to the site of repair. 
Two suggested types of charts are illus- 
trated: one on which is recorded the 
history of each airplane from the time 
it is signalled until repairs are com- 
pleted; and the other reporting the 
progress of repairs. Aircraft Produc- 
tion, December, 1943, pages 601-603, 2 
illus. 

, Airline Maintenance ‘In the Bush.” 
The elasticity of the Canadian Pacific 
Airlines maintenance scheme is indi- 
eated by details on its inspection and 
overhaul routines for different routes. 
For its main-line runs, C.P.A. has 
established a regular four-period in- 
spection system which is described. 
The No. 1 check is an en-route flight 
check; No. 2 takes place after 8 to 12 
hours of flying time; No. 3, after 50-60 
hours; and No. 4, after 200-210 hours. 
Typical bush maintenance operations 
are examplified as those of the C.P.A. 
Central Division, headquartered at 
Winnipeg. They involve inspections 
made daily before flight, after 25 to 30 
hours of flying time, again after 50 to 
60 hours, and between 180 to 200 hours. 
Aviation, December, 1943, pages 154, 
155, 315, 316, 4illus. + 


Management 


Many Human Factors Affect Better 
Utilization of Labor. Herbert Chase. 
Methods that can be applied to over- 
come labor shortages in the aviation 
industry are discussed. Some of the 
human factors are considered and are 
summarized in a “check list” of 
questions. Subjects covered include 
incentive systems, merit systems, train- 
ing upgrading, fitting workers to the 
job, the avoidance of worry and un- 
necessary fatigue, cyclic systems, ab- 
senteeism, and provisions for meeting 
Selective Service requirements. Wings, 
er, 1943, pages 794-797, 9 
illus. 

Let’s Look at the Records. De- 
scriptions and illustrations cover the 
33 forms used by the Thompson Air- 
craft Products Company, division of 
Thompson Products, Inc., to simplify 
the handling of every phase of the em- 
ployee’s working life. The records be- 
gin with the factory-employment req- 
uisition and cover each step in the 
induction of a new employee, his train- 
ing, and the history of his work. Wings, 
December, 1943, pages 785-787, 11 illus. 


Materials 


Metal Show Forecasts New Hori- 
zons. Herbert Chase. A survey of 
developments in metal as mentioned 
and exhibited at the Chicago War 

onference Display. These are sum- 
marized with particular regard to 
their applications in the aircraft 
industry. Both new techniques and 
hew alloys are reported. Among the 
developments noted are those con- 
cerning light metals, aluminum alloys, 
high-silicon alloys, magnesium alloys, 
mnc-bearing alloys, silver, beryllium, 
ferrous alloys, carburizing §seels, “lig- 
wid forgings,” nickel-iron castings 


PERIODICALS 


produced in sand, and stainless steel. 
Some of the major companies which 
participated in the display are named. 
Aviation, December, 1943, pages 194, 
316, 319, 320, 321. 


Medicine 


Medical Activities in Military Avia- 
tion. Otis O. Benson, Jr., David B. 
Dill, and W. Randolph Lovelace II. 
The functions and the scope of the 
activities of the aviation medical 
officer are defined, the problems that 
confront the medical officer are sur- 
veyed, and the lines along which his 
efforts are directed are indicated. 
The principal problems are listed as: 
(1) selection of personnel. of all flying 
categories and of technical groups; 
(2) training and indoctrination of per- 
sonnel directly and indirectly con- 
cerned with flying; (3) maintenance of 
personnel of the air forces; (4) medical 
problems of flight; and (5) special 
problems occasioned by the present 
global war. Each of these problems 
is discussed in detail. Journal of the 
Aeronautical Sciences, January, 1944, 
pages 21-24, 66. 

Medical Activities in Naval Avia- 
tion. J. C. Adams, B. Groesbeck, Jr., 
and E. F. DuBois. The methods es- 
tablished by the Navy for determin- 
ing the physical and psychologic fit- 
ness of candidates for naval aviation 
are reviewed. After brief comments 
upon the physical and mental limita- 
tions of the human that make it diffi- 
cult for him to keep up with the engi- 
neering advancements in aircraft per- 
formance, the paper gives information 
on pilot selection, altitude problems, 
night vision, pilot fatigue, aviation 
medical research, physiologic limitation 
and problems, and crash hazards. It is 
stated that these are some of the prob- 
lems requiring the cooperation of the 
doctor, the engineer, and the industry, 
but others also fit into the general 
picture. Much has been accomplished 
by the careful selection of air crews 
and flight surgeons and by the develop- 
ment of new equipment, but the planes 
have driven the pilots to their physi- 
ologic limits. Additional adjustment- 
must come in large measure through 
engineering improvements in aircraft 
and equipment to bridge the gap be- 
tween human limitations and the ad- 
vances in aircraft performance. Jour- 
nal of the Aeronautical Sciences, January, 
1944, pages 63-66. 

How Aviation Medicine Is Re- 
ducing the Hazards of Flying. The 
processes of selection and examination 
by which aviation medical officers de- 
termine the fitness of candidates for 
military flying are outlined. The flight 
surgeons are given credit comparable 
with that given to the commanding 
officers for the success of modern 
aerial warfare, because they are respon- 
sible for the physical and mental capa- 
bility of the airmen. The article relates 
the qualifications demanded of aviation 
medical officers and of the men who 
are to compose the flight crews, with 
information on the unusual strains to 
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which combat aviators are subject 
and the physical and mental abilities 
they must have to perform their duties 
properly. Details are given on the 
physical, psychologic, and neuropsychia- 
tric examinations that must be passed 
and on the disturbances that contribute 
to failure. Information is included on 
the instruments and methods used in 
the examinations, as well as the remedial 
measures taken to maintain airmen in 
proper condition to carry out their 
duties. Emphasis is placed on the im- 
portance of the services of medical 
officers in safeguarding the lives and 
health of the pilots and the men who 
fly with them. Aero Digest, December, 
1943, pages 116-119, 124, 234, 237, 
284, 286, 19 illus. 


Incidence of Dental Caries Among 
Aviation Cadets. Capt. William W. 
Senn. This article reveals the results 
of a dental caries survey conducted 
on aviation cadets of San Antonio 
Aviation Cadet Center, showing 
the caries incidence by states. It 
was felt that these men coming from 
various types of rural and urban en- 
vironment should give a good cross sec- 
tion of the incidence of dental caries in 
these various localities. In the sum- 
mary of the survey it is stated that 
from the data presented it is evident 
that fluorine may be an important. fac- 
tor in the prevention of dental caries. 
The Military Surgeon, December, 1943, 
pages 461-464, 2 illus. 

Wirkung Hoher Fliehkraefte auf 
den Menschen im Sturzkampfflug- 
zeug (Effect of Strong Centrifugal 
Forces on the Human Organism in a 
Dive Bomber). H. von Diringshofen 
(from Junkers Nachrichten, Vol. 14, 
No. 3/4, pages 21-27, 1943). Some-re- 
sults are reported of an investigation of 
the effect on the human body of strong 
centrifugal forces. The observer’s place 
in a Ju 87 was equipped for making 
X-ray observations and X-ray pictures. 
The subject was placed in a seat and 
faced the nose of the plane. The back 
of the seat was cut in its center part to 
allow an unobstructed passage of the 
X-rays. The examiner faced the rear 
of the plane. It was found that spirals 
could be flown so sharply that at a speed 
of 320 km.p.h. radial accelerations be- 
tween 7 and 8 g became effective during 


‘more than 5 sec. 


Two hundred test flights were made, 
and no visual disturbances could be 
noticed below 4 g. Above 6 g, half of 
the subjects, tested while sitting up- 
right, experienced an indistinct field 
of visibility. At 7.5 g about 80 per 
cent of the subjects lost their vision 
entirely, called “black curtain.” Re- 
sistance against the effect of centrifugal 
forces may be increased by 2 g, if the 
subject assumes a crouching position 
and a further increase may be obtained 
by lying flat. When lying face down- 
ward it was demonstrated that 10 to 12 
g could be endured without any bad 
effect, and when lying face upward even 
15 g could be withstood for 2 min. The 
only effect was that breathing was 
rendered more difficult. These experi- 
ments proved also that, because of lack 
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ELECTROL’S UNLOADER! 


A dynamic contribution to the field of aircraft hydraulics, Electrol’s Unloading 
Valve maintains working pressure in the hydraulic system of military aircraft. 
Designed for installation in very small space, the valve is astonishingly light and 
compact (actual weight of 6 gal. per minute valve, 1 Ib. 3 0z.; 16 gal. per minute 


valve, 1 Ib. 11 oz.). The Electrol Unloader assures dependable operation at tem- 
peratures from 65° below to 160° above. 


lectrol 


ELECTROL INCORPORATED « KINGSTON, NEW YORK HYDRAULIC EQUIPMENT FOR AIRCRAFT 
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of oxygen when altitude sickness is 
about to take effect, a 3 g acceleration 
lasting 2 to 3 sec. is sufficient to cause 
unconsciousness. Zettschrift des Ver- 
eines Deutscher Ingenieure, August 21, 
1943, pages 541, 542, 2 illus. 


Metallurgy 


Zircon Refractories for Aluminum 
Melting Furnaces. R. W. Knauft. 
A report of operating experience in the 
use of zircon (zirconium silicate) re- 
fractories to improve not only hearth 
life and production rate but also the 
quality of the metal melted. Informa- 
tion is given on results obtained with 
fire-brick hearths. Advantages found 
in the use of zircon refractories are sum- 
marized as follows: (1) cleaner metal; 
(2) increased output per furnace through 
uninterrupted production; (8) longer 
hearth life; (4) lower hearth cost per 
ton of metal produced; and (5) versa- 
tility, such hearths being unaffected 
by either oxidizing or reducing atmos- 
phere. Metals and Alloys, December, 
1943, pages 1826-1330, 6 illus. 


Heat Treating Wrought Aluminum 
Alloys. Methods of increasing the 
strength of aluminum alloy by heat- 
treating or cold-working are discussed. 
The properties of various alloys are 
outlined with reference to the service 
they are intended to perform. De- 
tailed descriptions are given of the 
solution heat-treatment, the precipita- 
tion heat-treatment, and annealing. 
The article was prepared by the technical 
staff of the Aluminum Company of 
America. Steel Processing, December, 
1943, pages 639-644, 647, 654, 17 illus. 


Surface Treatments for Magne- 
sium. Part II. Emmette R. Holman 
and James P. ApRoberts. The second 
and concluding installment of an 
article on surface treatments for mag- 
nesium alloys. Additional chemical 
processes are discussed. Plating pro- 
cedures are described under sections 
dealing with the nickel plating and 
silver plating of magnesium. Organic 
coatings are then discussed. Metals 
and Alloys, December, 1943, pages 
1331-1334, 2 illus. 


Meteorology 


Thunderhead! John R. Hoyt. An 
elementary explanation of the nature 
of cumulo-nimbus thunderheads . . . . 
showing how they can be recognized, 
why they should be avoided, and 
what the pilot must do in case it is 
absolutely necessary for him to fly 
through thunderstorms. Five major 
points for recognizing thunderstorms 
are posted and three types of storms 
are differentiated—the air-mass thun- 
derstorm, the frontal thunderstorm, and 
the orographic thunderstorm. In sum- 
mary, the characteristics of cumulo- 
nimbus thunderheads are marked as 
follows: (1) The most turbulent area 
lies in the lower two-thirds of the storm, 
especially in the roll clouds; (2) up- 
drafts are in the roll-cloud area, while 
downdrafts are in the center and rear; 
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A recent photograph of the Fairchild “Gunner” AT-21, shown with guns mounted. 
This airplane, covered with plywood manufactured by the Duramold process, is in pro- 
duction for the Army Air Forces at the Fairchild plant in Burlington, N.C. 


(3) hail and lightning are found in the 
center chimney area and even in the 
outer portions, with the altitude at 
at which hail may be encountered 
lower in the winter; (4) the intensity 
of the storm depends upon the distance 
from the base of the cloud to the ice 
level; and (5) thunderstorms in the 
northern hemisphere rotate counter- 
clockwise. Pilots are advised to: (1) 
Analyze the storm and determine 
which type it is; try to fly around it if 
possible, but if it is a frontal type, 
to fly between the series of storms en- 
countered. (2) Determine the direction 
of the storm and head in at a right angle 
and to hold this course above all else. 
(3) Go in low because of the updrafts in 
the roll area if ahead of the storm; go 
in high because of the downdrafts if 
behind the storm. Flying, January, 
1944, pages, 57, 126, 132, 1 illus. 


Atmospheric Turbulence. L. P. 
Harrison. The causes of air disturb- 
ances are analyzed in a discussion of 
air turbulence near the surface of the 
earth and of major eddies which range 
up to a dimension in the direction of 
the wind of the order of 10 to 20 miles. 
Points of similarity between these 
major eddies and those with dimen- 
sions on a scale of 4,000 ft. by 600 ft. 
are listed and discussed. Conditions 
under which each of two groups of 
major eddies occur are outlined. Gusts 
and their time variations are explained. 
and changes of wind velocity are shown 
to range up to 100 per cent of average 
velocity. Soaring, May-June, 1943, 
pages 9-11, 1 illus. 


Military Aviation 


Planning an Air Raid. Squadr. 
Ldr. A. C. H. Purthrey. An account 
of the importance of military intelli- 
gence in the planning of air raids. It 
is noted that the information required 
is of two kinds: that gathered from 
outside and that gathered from in- 
side—that is, data accumulated in 
operational work in action. How this 
information is collected in Britain by 
the Air Ministry, studied, and for- 
warded to those officers whose duties it 


is to plan the activities of the various 
R.A.F. Commands is described. Flying 
Aces, February, 1944, pages 34, 35, 66, 
5 illus. 

Fighter Operations. Capt. Norman 
Maemillan. The many and varied 
operations demanding the employ- 
ment of fighter aircraft are discussed. 
Because the tactical handling of 
fighters depends on the type of opera- 
tion in which the aircraft are em- 
ployed, a few operations are enumer- 
ated and the differences between them 
are considered. Canadian Air Cadet, 
December, 19438, pages 10, 23, 1 illus. 


Formation Flying. By a Flight 
Officer of the Royal Australian Air 
Force. Patterns of flight that are 
designed to meet specific purposes 
and needs during combat operations or 
maneuvers are described. Echelon, 
V, “line astern,’’ and box formations 
are among those discussed. It is noted 
that the types of formation most suit- 
able for fighter aircraft are not always 
advantageous for bombers. The effect 
that plane groupings have on fire 
power is explained. Flying Aces, Febru- 
ary, 1944, pages 39, 58, 1 illus. 


Model Airplanes 


Lilliput Assembly Line. A de- 
scription of how a department of 
Consolidated Vultee is turning out 
model airplanes. It is explained that 
the models are sent to Consolidated 
Vultee representatives for demon- 
strating purposes and that Army and 
Navy flight instructors find them useful 
in preflight courses for demonstrating 
the theory of flight. Aircraft Age, 
February, 1944, pages 38, 39, 64, 6 
illus. 


Personalities 


Hitlers Bemedaled Muddler. 
Hauptmann Hermann. An analysis 
of Hermann Goering’s inefficiency as 
leader of the Luftwaffe. Although 
Goering is stated to have been an ex- 
cellent pilot and is credited with a 
natural talent for leadership, his lack 
of knowledge, experience, and under- 
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PACKARD 
HIGH-ALTITUDE 
IGNITION CABLE 


Up in the thin, cold air of the strato- 
me nature hurls her strongest 
challenge to man’s ability to maintain 
the surge of electricity that “sparks” 
aircraft engine performance. Meeting 
this challenge has been a major Packard 
assignment; the answer, Packard high- 
altitude ignition cable. 

Sheathed in tough synthetic rubber 
over an inner reinforcing braid, this 
cable effectively resists extreme heat 
and cold, moisture and electrical 
corona. It is serving gallantly in the 
high-altitude bombers and fighters of 


America’s air forces. 


Packard high-altitude ignition cable is 
the result of constant research and 
engineering carried on in close coop- 
eration with the nation’s air forces, 
aircraft industry and airlines. It is just 
one of many types serving our fight- 
ing forces today. Whatever the need— 
you’re RIGHT with 


Packard cable. waa 


PACKARD CABLE SERVES 
THE ARMED FORCES 

on trucks « jeeps ¢ armored cars 

planes « aircraft instruments 

anti-aircraft gun controls «land- 

ing boats « radio equipment 


PACKARD ELECTRIC DIVISION 
GENERAL MOTORS CORPORATION 
WARREN, OHIO 


Let’s All Back the Attack! 


BUY WAR BONDS 


"EBRUARY, 


1944 


standing with regard to military 
strategic principles or the production of 
aircraft is demonstrated. It is claimed 
that Goering was so busy building upg 
fortune for himself and acquiring goy. 
ernmental positions that he had not 
time to devote to the proper develop. 
ment of German air power. Failure of 
the Luftwaffe to build heavy, long. 
range bombers is attributed to the 
psychologic fact that Goering could 
only interpret military aviation jp 
terms of himself and his own fighter. 
squadron days. The character study 
includes an explanation of why Goering 
was chosen head of the German air 
force and a report that at present he is 
only its nominal leader. Skyways, 
January, 1944, pages 28, 29, 80, 82, § 
illus. 

Four Stars and a Heart. Devon 
Francis. A character sketch of Gen- 
eral Henry H. Arnold. Emphasis ig 
placed upon the part he has played in 
the growth and development of the 
Army Air Forces. Collier’s, December 
25, 1943, pages 27, 76. 

Oklahomans Fly Young. Mary 
Parker. A biographic article on 0, 
M. Mosier, Vice-President of Ameri- 
ean Airlines. Mosier’s activities as 
an Army pilot, exhibition flyer, politi- 
cal secretary, polo-pony trainer, base 
ball player, football coach, test pilot, 
city manager, and air-line operator are 
recounted. Airlanes, November, 1943, 
pages 2, 3, 27, 33, 3 illus. 

Wiley Post. Keith Kahle. A 
eulogy on Wiley Post. Some bi- 
ographic details are included, but the 
article is mainly devoted to a char- 
acter sketch of the man... . all of it 
laudatory. Airlanes, November, 1948, 
pages 19, 28, 1 illus. 


Personnel 


Fostering & Maintaining Morale 
Among Canada’s Aircraft Workers. 
William A. Hunter. An account of 
how Canada’s man-power resources 
have been sustained through organ- 
ized personnel relations planning and 
cooperative effort. The background, 
purpose, accomplishments, and work- 
ing methods of the Aircraft Industry 
Relations Committee are considered. 
Formed for the purpose of improving 
personnel relations within the aircraft 
industry, this committee is composed 
of the chief executive officers of every 
important airplane company in Canada, 
assisted by special advisory committees, 
including representatives of labor from 
the plants concerned. The discussion 
touches upon: the man who heads it; 
the Personnel Relations Committee 
which preceded it; the Employees 
Suggestion Plan which was inaugurated; 
the coordination of individual personnel 
men inside aircraft plants; the work of 
educating labor to an appreciation of 
the national need; and the recent 
National Conference of Personnel Di- 
rectors held under the auspices of the 
A.I.R.C. Commercial Aviation, Octo- 
ber, 1943, pages 148, 150, 152, 2 illus. 

Unskilled Labour. Part II. Fol- 
lowing an installment on the training 


IST 
Tin 


Americ: 


now us 
COMP 
complet 

Varic 
immun 
—in fa 
This ur 
to pinc 
slough 
glass-s 
and sk 

And 


extrem 


HOSE | 


a 
4 
Chi 
f 
ip 
4 
| 
i | 
| 
\ 
> | 
REG.U S.PAT. OFF. \ ( 
> 
| 


AERONAUTICAL ENGINEERING REVIEW—FEBRUARY, 1944 113 


pilot, 
r are 


1943, 


A 
t the 
shar- 
of it 
1943, 


hea bench performance is up, flex- _ stronger than other lines of similar con- _ where these unusual service features of 
ible oil hose renewals down, at Pan struction... highly resistant to shock _Resistoflex hose can be utilized to good 
yale American World Airways...for PAA loads, vibration, and fatigue. advantage. For full details, write for the 
reve now uses Resistoflex hose with its There may be a place in your product _ Resistoflex Aircraft Catalog. 


t of 

COMPAR core. And COMPAR is A 
gan- completely impervious to oil attack. 
_ Various formulations of COM PAR are GLOVES PROTECT BOTH 
und, SKIN AND METAL 


ork immune to lubricants, gasoline, aromatics 
Safeguards against dermatitis for the worker 


— protection against damage for metal parts 
ving This unique elastic plastic does not swell * Resistoflex Dual-Purpose IndustriafGloves 
oraft to pinch off the flow of fluid...does not give both. Made of COMPAR, the same elas- 

N tic plastic that gives Resistoflex hose its 
osed slough or erode to clog the lines. Its unique properties, these gloves are impervious 
very to organic solvents. Containing no sulphur, 
ada, they will not tarnish highly polished metal 
tees, and skin friction down to a minimum. parts, are ideal for delicate inspection work. 
Write for full details. 


— —in fact, to organic solvents in general. 
ered, 


glass-smooth surface keeps turbulence 


irom And that’s not all. Resistoflex hose is 
sion 
s it; 
ittee 


RESISTOFLEX 


n of 
t 

Di. HOSE AND HOSE ASSEMBLIES FOR HYDRAULIC OILS AND VACUUM, FUELS AND LUBRICANTS, ORGANIC SOLVENTS, PAINTS AND LACQUERS, THIN- 

the NERS, REFRIGERANT, NATURAL AND MANUFACTURED GASES—LABORATORY TUBING— DIPPED AND MOLDED 

cto- MECHANICAL GOODS—COATINGS, SOLUTIONS AND PROTECTIVE CLOTHING 


s 


Fol- RESISTOFLEX CORPORATION, BELLEVILLE, NEW JERSEY 


1ing 


extremely flexible . . . lighter yet far 


litary 
ion of 
Gen- 
sis ig ¥ 
f the a 
mber 
Lary (4 
n Q, 
meri- 
2S a8 
oliti- 
base- 
| 
yees 
ted; 
nnel 
k of 


AERONAUTICAL ENGINEERING REVIEW—FEBRUARY, 1944 


COMPLETE ASSEM BLIES OF ROEBLING AIRCORD AND TERMINALS 


SWAGING FACILITIES Complete swaged assem- 
IN EAST AND WEST sbilies of Roebling Aircord 
and Terminals are now being produced on Roebling 
equipment located on both coasts. 


A few of the many types of assemblies available 
from Roebling are illustrated above. All meet Army- 
Navy specifications and are provided in sizes to 
match currently-used control cords. Terminals are 


usually supplied in stainless steel, but can be sup- 


ROEBLING 
Conbiol 


The acre 


plied in other A-N approved steels. 


Write for your copy of the new Roebling Aircraft 
Catalog. And, if you have a problem requiring the 
assistance of the Roebling Development Laborator- 
ies or field engineers, do not hesitate to communi- 
cate with us. 


Aircord Division 


JOHN A. ROEBLING'S SONS COMPANY 


TRENTON 2, NEW JERSEY 


Branches and Warehouses in Principal Cities 


WIRE ROPE AND STRAND « FITTINGS + COLD 
ROLLED STRIP * AIRCORD, SWAGED TERMINALS 
AND ASSEMBLIES « ROUND AND SHAPED WIRE 
WIRE CLOTH AND NETTING « HIGH AND LOW 
CARBON ACID AND BASIC OPEN HEARTH STEELS 
SUSPENSION BRIDGES AND CABLES « ELECTRICAL 
WIRES AND CABLES « AERIAL WIRE ROPE SYSTEMS 
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The plastic bomb rack of the Mustang. The four legs shown in this outside view of the 
rack are capable of supporting a 500-lb. bomb or a jettison gasoline tank 


of newcomers to the aircraft industry, 
Part II of this article suggests various 
methods for increasing the productive- 
ness of unskilled workers. It covers 
the contributions of such factors as 
the balancing of operations, methods 
of payment and bonus systems, and 
plant layout. Advice is given with 
regard to the scheduling of work, in- 
creasing the schedule, the breakdown 
of operations, and the assignment of 
tools and equipment. Aircraft Produc- 
tion, December, 1943, pages 595-598, 
1 illus. 


Plants 
Precise Planning Expedites De- 
partment Shifts. Herbert Chase. 


Pratt & Whitney’s planning procedure 
for changing department layouts and 
moving machinery and plant equip- 
ment is outlined. It is described how 
the shifting of equipment is dia- 
grammed and added to a master layout 
made on Masonite board. The dia- 
grams are made largely through the use 
of templates and photostatic equip- 
ment. Wings, November, 1943, pages 
746-748, 5 illus. 


Postwar 


Domestic Air Future Charted at 
Clinic. A report on the First National 
Clinic of Domestic Aviation Planning 
sponsored by the National Aeronautic 
Association and held in Oklahoma City 
on November 11-13. Aimed at formu- 
lating a plan for the development of 
domestic aviation, the conference was 
devoted to discussion of postwar avia- 
ton problems. At its conclusion reso- 
lutions were adopted calling for the 
immediate creation of one department 
of national defense with separate 
secretaries for Army, Navy, and Air; 
the establishment of a service pattern 
by the C.A.A. looking toward exten- 
sion of air service to all the American 
people; the encouragement of aero- 
nautical research as a vital factor in 


Plastics and Plywood 


New Woods for Old. John S. 
Trevor. Because there is still some 
confusion regarding the differences be- 
tween various kinds of resin-treated 
woods, the writer attempts to clarify 
the situation which is stated to have 
been rendered somewhat obscure by 
the misuse of technical names. Defi- 
nitions are given of the different kinds 
of plywood, and comparisons are made 
between the new woods and the metals. 
Aeronautics, December, 1943, page 56. 

Relation Between Repeated Impact 
and Fatigue Tests. William N. Find- 
ley and Otto E. Hintz, Jr. Tests were 
conducted to determine the effect of 
repeated-blow impact loading on cellu- 
lose acetate and to evaluate this effect 
in terms of the fatigue properties of the 
material. The material and specimens 
used in the tests are described. In- 
formation is given on the repeated 
impact and fatigue machines employed 
in the performance of the tests. Cal- 
culations of the stress due to impact 
are set forth. The conclusions arrived 
at are listed. Modern Plastics, Decem- 
ber, 1943, pages 119-123, 6 illus. 


Aviation 


national defense; the cooperation of 
state and national governments in 
carrying out postwar aviation programs; 
the continuance of training and aero- 
nautical programs for the creation of an 
air reserve; disposal of surplus mili- 
tary aircraft through an appropriate 
Government agency; uniform pro- 
cedures and accounting practices in 
termination of contracts, including the 
provisions that profits be figured after 
taxes and that 90 per cent of con- 
tractors’ claims be paid in advance; 
and private enterprise, under reasonable 
regulation, as an essential factor in the 
development of aviation. 

Among the problems dealt with at 
the meeting which are stressed in the 
report are the necessity for immediate 
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planning, the danger of aviation being 
“oversold,” and the Lea bill. Excerpts 
from speeches made by the following 
are reviewed: Harllee Branch, William 
A. M. Burden, C. Edward Leasure, 
Joseph T. Geuting, Jr., and Gill Robb 
Wilson. Other speakers and their sub- 
jects are listed. Western Flying, De- 
cember, 1943, pages 56, 58, 122, 124, 1 
illus.; “The First National Clinic,” 
National Aeronautics, December, 1948, 
pages 16-46, 27 illus.; “Clinic Sets 
Pace for Aviation Planning,’ George 
EK. Haddaway, Southern Flight, Decem- 
ber, 1943, pages 36, 37, 56, 58, 64, 1 
illus. 

The Future of Aviation. Ralph 8. 
Damon. Probable advances in avia- 
tion up to the year 1953 are discussed. 
It is stated that if it is possible to break 
through the speed of sound for regular 
aircraft operation, it will probably 
be with the supercharged, flying-wing, 
“squirt-type” plane. Other specific 
technical prophecies are made. The 
writer presents his views on the future 
of the helicopter, private flying, trans- 
port aircraft, fuels of the future, and 
other items. S.A.H. Journal, January, 
1944, pages 17-19, 39, 1 illus. 

Let’s Be Practical About Postwar 
Plane Markets. KE. E. Lothrop. A 
quantitative analysis of probable post- 
war markets for American aircraft 
in which it is concluded that, while 
the aviation industry will be consider- 
ably larger than it was before the war, 
airplane requirements will fall far short 
of maintaining it as the world’s premier 
industry. Indicating the types of 
planes that will be used, the study ap- 
praises two markets: The first, identi- 
fied as V-2, covers a period of 2 years 
after the cessation of hostilities (in- 
cluding those with Japan) and embodies 
the climax of the transition period; 
the second, called V-5, covers the 5 
years after final victory. 

Summarized, the V-2 market is ex- 
pected to consist of 20,500 military air 
force planes which, with spares, will 
cost $2,785,400,000; yearly replace- 
ments of these planes amounting to 
6,000; 1,700 air transport planes which, 
together with spares, will cost $512,- 
500,000; and 9,500 civil planes costing 
$71,750,000. The V-5 market summary 
is projected as 2,925  air-transport 
planes, with spares, valued at $618,- 
000,000; 2,875 cargo planes, with 
spares, valued at $780,000,000; and 
military replacements of 6,000 aircraft 
annually. Because of uncertainty with 
regard to design and _ production 
changes, personal plane requirements 
for the latter period are not estimated. 
All market classifications are broken 
down into specific divisions in the 
article. Aviation, December, 19438, 
pages, 114, 115, 351, 353, 355, 357, 
358, 2 illus. 

Postwar Airways. III. Allen Scott. 
In the third of a series of articles on 
airways of the future, the writer con- 
tinues a discussion of radio-frequency 
communications planning. It is stated 
that the availability of much medium- 
frequency apparatus indicates that its 
use will be continued after the war. It 
is believed that there will not be suffi- 
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cient ultra-high-frequency equipment 
available for an immediate change to 
that type of communication. Problems 
of aircraft communication are reviewed 
and the services of a nonprofit organj. 
zation operated in the interest of all the 
air lines are outlined. Air Transport, 
December, 1943, pages 51, 52, 54. 

Shipowners’ Plan to Operate Air 
Lines. A British shipowner’s views 
on postwar air transport are inter 
preted. Arguments advanced in sup- 
port of the belief that shipping com. 
panies should be permitted to operate 
air lines include the following: (1) 
Administrative and documentary work 
per unit of traffic is much the same for 
either sea or air transport and can be 
carried on within the framework of 
existing organizations without add 
tional expenses; (2) shipping com. 
panies possess the premises, staffs, and 
experience for dealing with local cus 
toms and conditions in the case of over 
seas agencies; and (3) foreign countries 
will prefer to grant airspace to private 
companies whose use of: their ports are 
established rather than enter into 
political agreements between govern 
ments. Plans with regard to the ae 
quiring of equipment and experienced 
air operatives, routes, and agreements 
are also touched upon. The Aero 
plane, November 5, 1943, page 534, 1 
illus. 

The Case for the Established Air 
Lines. Following an article in which 
a shipowner’s views on why they should 
be permitted to operate air lines were 
published, this article presents argu- 
ments why postwar air transport should 
be confined to operation by experi- 
enced and established air lines. Not 
only are inadequacies of British ship- 
ping companies and railways in the con- 
duct of their own businesses pointed 
out, but an analysis of four statements 
by surface transport operators is of- 
fered to show that their understanding 
of air transport problems and _ their 
ability to handie such are thoroughly 
incomplete. Included in the com- 
ments are observations with regaid to 
air-line subsidies; operating costs of 
air services; staff and facility require 
ments for inland offices; and the differ- 
ences between transit speeds, limited 
pay loads, international formalities for 
schedule preparation, fleet application, 
food catering, and provision for night 
stops. The Aeroplane, November 12, 
1943, page 559. 

Let’s Clear the Air! W. H. Cover- 
dale, The planning and preparation 
for postwar air transport activities are 
discussed, as well as postwar expansion, 
monopoly versus competition, and the 
position of the American Export Air 
lines, Inc. Airlanes, December, 1948, 
pages 5, 18, 1 illus. 

How the Industry Views the Future. 
A compendium of statements by leaders 
of the aircraft industry expressing their 
views on the future of aviation. State 
ments are made by A. N. Kemp, 
Dwane Wallace, Harry Woodhead, 
Donald W. Douglas, C. E. Foulk, A. 
Kartveli, W. A. Patterson, T. Claude 
Ryan, J. Carlton Ward, Jr., James C. 
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Pan American Mechanics say: 
““BS Spark Plugs are tops.” 


BS SPARK PLUGS HAVE ALWAYS BEEN STANDARD 
EQUIPMENT ON PAN AMERICAN AIRWAYS CLIPPERS 


Contractors to the United States Army, Navy and Coast Guard and Aircraft Engine Builders 
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Hart, C. Bedell Monro, Terrell C. 
Drinkwater, Capt. ‘Eddie’ Ricken- 
bacher, T. E. Braniff, W. Austin Camp- 
bell, Jack Frye, W. T. Piper, Carleton 
Putnam, T. W. Woodbury, Talbert 
Abrams, and Haskell Deaton. The 
American Pilot, December, 1943, pages 
18-27, 36, 19 illus. 

Progressive Spirit Cannot Be Meas- 
ured with a Slide Rule. C. P. Grad- 
dick. A discussion of the future de- 
velopment and prospects of air-cargo 
transportation. Consideration is given 
to how a great air-cargo system can be 
developed without hurting the railroads. 
It is stated that, in addition to air 
transport expansion in the United 
States, there will be an expansion of 
world air routes and that the planes of 
the future will permit further reductions 
in rates. The helicopter will find its 
place in the pieture, perhaps in the 
feeder or taxi type of service. Air 
Transportation, December, 1943, pages 
37-39, 2 illus. 

Switzerland Looks Ahead, Visions 
Airline to United States, Airport for 
Overseas Transport. Henry Pilli- 
chody. The Special Representative 
of the Swiss National Office of Trans- 
portation reviews Switzerland’s past 
activities in the field of air transport, 
describes a projected airport for over- 
seas transportation, and discusses post- 
war plans, including those for United 
States-Swiss trade. He states that 
Switzerland would favor a nonstop 
air-line connection to the United States 
and points out the advantages of such 
an air line. Figures are given on past 
passenger, cargo, and mail traffic, and 
estimates are made for future air com- 
merce. Air Transportation, December, 
1943, pages 5-10, 4 illus. 

The Present Position and Future 
Policy. Major K. M. Beaumont. 
Based upon opinions expressed by ex- 
perts in the United States and the 
United Kingdom, conclusions with re- 
gard to the future of international air 
transport are summarized. In addition, 
the writer suggests a future policy for 
Britain to follow and outlines the main 
points of this policy. The conclusions 
deal with freedom of the air, nationali- 
zation versus private enterprise, inter- 
nationalization, and subsidies. The 
Suggested plan covers eleven major 
points that depend in part upon the 
creation of an Aerial Board of Control 
and Ministry of Air Transport. The 
Aeroplane, November 19, 1943, pages 
586, 587, 1 illus. 

_ Essential Points in Postwar Avia- 
tion, T. Claude Ryan. Depicting 
the essential importance of a thriving 
aviation industry to the postwar eco- 
homie prosperity and national security 
of the United States, the president of 
the Ryan Aeronautical Company dis- 
cusses the future position of aviation 
and suggests certain Governmental 
Policies with regard to its development. 
_ He advocates Government assistance 
in the establishment of a far-flung, 
privately operated, international air 
transport system and in the expansion 
of the domestic air-line system to give 
complete coverage of the nation, with 


PERIODICALS 


feeder and local routes supplementing 
major trunk-line service. He urges 
that privately owned aircraft be given 
the benefit of reasonably prosperous 
economic conditions together with Gov- 
ernment sponsorship and supports the 
idea that an adequate standing air 
force be maintained. If air-line de- 
velopment, private ownership, and 
other commercial utilization take place 
in accordance with the country’s po- 
tential capabilities, the writer reasons 
that a sound and steady expansion of 
aircraft manufacturing will also result. 
Two other questions are covered: 
that of Government-owned airplanes 
that will be left over when the war ends 
and Government-built aircraft factories 
owned by the Defense Plant Corpora- 
tion. The opinion is offered that the 
factories should be used primarily as 
Government warehouses for the storage 
of the warplanes and as reserve facilities 
in case of future threat of war. It is 
also suggested that provision be made 
so that portions of these war-built 
plants could be purchased or Jeased by 
aircraft companies as they need them. 
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Western Flying, December, 1943, pages 
66, 68, 132, 134, 3 illus. 

Aerial Survey of Canada Immediate 
Postwar Need. Frank Flaherty. A 
delineation of one of the first big jobs 
facing Canadian airmen after the war. 
The completion of a basic aerial photo- 
graphic survey of Canada is indicated 
as essential to the full exploitation of 
Canadian resources and, consequently, 
to the provision of full employment in 
the postwar period. In addition to dis- 
closing untapped mineral, forest, agri- 
cultural, hydroelectric, and game and 
fish resources, accurate aerial maps and 
photographs are deemed necessary for 
planning water conservation and power 
development projects; in settling routes 
for roads, railways, airways, telegraph, 
telephone, and power lines; and in the 
conservation of game and fur-bearing 
animals. Reviewing the portions of 
Canada which have already been sur- 
veyed, the article also notes the equip- 
ment, facilities, and personnel that will 
be available for the future work. Cana- 
dian Aviation, November, 1943, pages 
52, 53, 134, 4 illus. 


Production 


Stretch Forming of Sheet Metal. 
T. S. Clark and C. L. Fenn. The two 
greatest advantages of the process of 
forming sheet metal over form blocks 
by stretching are stated to be the 
economy and speed with which the die 
blocks can be made and the basic 
versatility of the hydraulic stretch 
press itself, which permits operations 
over a wide range of dimensions. Other 
advantages are found in the accuracy 
of reproduction, enabling the manu- 
facturer to be sure of the fitting and 
interchangeability of parts, and in the 
low initial equipment cost. A new tech- 
nique known as “longitudinal stretch- 
ing” is described.  double-fluted 
bottom sheet for a seaplane float is 
cited as an example of the work that 
can easily be done on a longitudinal 
machine, and the method is explained 
at length in connection with the forming 
of this and other aircraft parts. 

It is stated that, in addition to alu- 
minum, stainless steel is one of the 
most satisfactory materials to stretch, 
particularly in the annealed state. 
Instructions are given for adjusting 
the jaws of the machine in case equip- 
ment designed to work on aluminum 
sheet fails to hold the steel sheet. 
Studies to determine whether or not a 
part can be formed by stretching are 
discussed in detail, and the results are 
tabulated and charted. It is stated that 
the process can be applied to numerous 
other industries in addition to aircraft 
and that a widely extended field of 
utility may be expected for this method 
of metal forming. Aero Digest, Decem- 
ber, 1948, pages 154-158, 250, 254, 
264, 266, 17 illus. 


Reduction of Assembly Time. B. 
C. Boulton and H. N. Harrison. Realiz- 
ing the time lost in parts fabrication 


and assembly operations through minor 
inaccuracies in engineering drawings 
reproduced in, or augmented by, tooling, 
the Advisory Committee for Engineer- 
ing of the West Coast War Production 
Council created a pool of information on 
the subject of dimensional integrity. 
Each company prepared a report for 
the Council giving methods that its 
organization had adopted to assure 
maintenance of dimensional integrity 
from the conception of the engineer 
to the finished part or assembly. This 
article contains the essentials of the 
report made by Lockheed. Automo- 
tive and Aviation Industries, December 
1, 1948, pages 34-37, 69, 70, 7 illus. 


Simple Methods Mass-Produce 
Transport Tanks. Henry E. Guerin. 
Numerous photographs supplement de- 
tails on tank-fabrication and assembly 
methods employed by Douglas Air- 
craft Company, Inc. It is described 
how the varied fuel and oil containers 
for the military versions of DC-3 trans- 
ports are turned out by means of a 
flexible production setup that utilizes 
only one steel fixture, one dolly, and 
one hoist. As broken down by the 
company’s production engineers, the 
main fuel tanks consist of two over- 
lapping skin section halves, two ends, 
six longitudinal and eleven radius 
stiffening angles, and eleven baffles. 
These are fabricated in the drop- 
hammer and hydropress departments 
and come to the tank assembly depart- 
ment with rivet holes drilled, stiffening 
“pillows” formed, and most of the form- 
ing already done. Wings, November, 
1943, pages 741-745, 16 illus. 


Equipment Assembly. Application 
of the subassembly principle is illus- 
trated by details on the production 
methods employed for several Airspeed 
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Oxford components. Advantages of 
having trained crews perform the same 
operation on every component and 
spreading the work simultaneously 
over the greatest possible number of 
operatives are indicated. The first part 
of the article deals with the fuselage 
flooring unit assembly; the second deals 
with the completion of equipment in- 
stallation in the subassembly stage, as 
effected by means of the special elec- 
trical test rig for inspecting the electrical 
and hydraulic circuits on the center 
section of the Oxford fuselage. Testing 
operations are outlined in their se- 
quence from starboard to port. Air- 
craft Production, December, 1943, pages 
575-578, 8 illus. 

Aviation’s “Explosion.’’ Mac Short. 
The writer—President of the Society 
of Automotive Engineers—discusses the 
transition of the aircraft industry from 
“building” airplanes to “manufactur- 
ing’ them. Interpreting the difference 
between the two terms, he indicates 
some of the problems of engineering, 
design, tooling, and shop procedure 
which were involved in the changeover. 
He also explains why he believes “‘mass 
production” is a misnomer when ap- 
plied to airplane production... . 
pointing out the relatively small num- 
ber of units required for the relatively 
large number of components and the 
constant changes in design, production, 
and engineering which are required. 
His observations include the remark 
that he does not think airplanes will be 
manufactured cheaply after the war. 
He also calls attention to the fact that 
if the industry cannot produce planes 
cheaply neither can the automobile 
manufacturers, since the two groups 
are working on the manufacturing 
problem together, with the same ap- 
proaches, the same selection of workers, 
and the same tooling. Southern Flight, 
—* 1943, pages 40, 41, 60, 2 
illus. 


Stabilized Quality Control. H. 
Howell. After briefly reviewing the 
advantages and limitations of existing 
quality-control systems, the writer urges 
that the subject be approached as a 
check on production processes more 
particularly than as a check on the pro- 
duct. A practical example is worked 
out, assuming an assignment of step- 
ping, drilling, and tapping at each end 
a lot of bright mild-steel bars according 
to specified tolerances. Referring to 
tabulated data, alternative methods of 
calculation are explained for estab- 
lishing the tolerances and analyzing 
the causes of defective work. Econo- 
mies in time, records, and decisions are 
said to be possible through the use of the 
method advocated. A_ step-by-step 
routine is suggested, with detailed in- 
structions for keeping the necessary 
records. Aircraft Production, Decem- 
ber, 1943, pages 579-584, 3 illus. 


Photographic Templates. E. C. 
Jewett and C. D. Tate. This is the 
first of a series of articles discussing the 
transposition of design information 
from the drawings to the metal machine 
part or to the templates to be used in 
the manufacture of the part. It is 


The evolution of a master connecting rod of a Pratt & Whitney engine is shown in thi 
series of rods in rocess of manufacture. 


noted that there are many problems 
connected with carrying out this work 
under conditions of large-scale produc- 
tion. Both photographic and non- 
photographic methods are considered. 
Sections of the article discuss photo- 
copying directly on the templates, the 
requirements for reproducing drawings, 
projection methods, contact methods, 
the use of the x-ray contact method, and 
the preparation of photosensitized ma- 
terial. The Draftsman, December, 1943, 
pages 10, 34, 40, 41. 

Reclamation and Production Are 
Partners. Gordon C. Sleeper. A de- 
scription is given of the organization 
and operation of the reclaiming depart- 
ment at the Farmingdale plant of Re- 
public Aviation. Information is given 
on the scrap sales division, hardware 
sorting division, and surplus sales 
division. Special machinery devised 
to facilitate reclamation work is de- 
scribed and illustrated. Wings, Decem- 
ber, 1943, pages 788-790, 8 illus. 

Canada’s Aircraft Production 1939- 
43. William A. Hunter. A summary 
of Canadian aircraft production from 
1939 to 1943, in which Canada’s im- 
portant contribution to the war effort 
through the building of training planes 
for the Commonwealth Air Training 
Plan is stressed. Starting with the 
problems that had to be faced and the 
rapid organization that was necessary 
for the Dominion to begin producing 
war planes, the writer briefly traces the 
planning and production progress of 4 
years. He names the various com- 
panies that have participated in the 
program, reports the types of aircraft 
which have been built, and describes 
the role of Ralph P. Bell in helping 
Canada to become an effective aircraft- 
manufacturing force. In addition to 
expenditures, figures are quoted on the 
number of people employed by the in- 
dustry, the number of aircraft produced 
(together with proportionate ratios of 
types), and the amount of space occu- 
pied by airplane manufacturing and 
overhaul plants. Commercial Aviation, 
November, 1943, pages 48-52, 54, 19 
illus. 


Plane Production Illustration. 
ver J. Chayie and George Tharrath 
This article discusses what is called the © 
“fifth phase” of production illustration ~ 
as developed at the Adel Precision 4 
Products Corporation and applied t 
the manufacture of precision parts for 
aircraft. It is written specifically to, 
show what can be done with a produe™ 
tion illustration program when dealing % 
with the precision manufacture of @7 
single small important component of an 7 


airplane. 

The four basic phases are de 
fined as: (1) development of the — 
original perspective, the production 
breakdown, and the loft breakdown; % 
(2) structural unit illustrations and 
functional (system) illustrations; (3) 
development of job and subassembly 
illustrations for the production line; 
and (4) drawing changes. It is stated 
that these first four phases were de 
veloped in connection with the produe- 
tion of large and complicated structures 
such as ships, tanks, and complete air- 
planes, and that the fifth phase is 
needed for the adaptation of the pro- 
cess to the manufacture of small prec 
sion parts. 

As an example of such a part, a unit 
known as “quad” is taken; this is4 
four-directional control valve used to 
direct hydraulic fluid under pressure to 


Sure, the 

the cowl-flap actuating cylinders. The 
factors affecting the application of pro wins batel 
duction illustration methods to such 4 “a 
4 e work: 

small part, involving close tolerances 
and fine finishes, are explained at length, miles fro 
covering a study of specific shop con- tle-scarre 
ditions, particular requirements of the He. liter, 
+4 7 

part, inspection procedure, assembly 
of components, and testing the fin- We akil 
ished part. Other points covered in- * 
one milit 


clude the transmission of instructions 
by illustrations instead of by printed 
matter; systems for routing drawings to 
all interested personnel; and plans for 


It’s partly 
ing progr 


1: . for 
numbering, issuing, and filing illustra- ot maki 
tions. Advice is given on establishing We like 
the routine for a production illustra ikl 


tion department. Aero Digest, Decem- 
ber, 1943, pages 224, 226, 229, 278, 
280, 7 illus. 
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The Guy on the Ground 


Sure, the guy who stays on the ground 
wins battles in the sky. 


He works at an improvised airfield many 
miles from nowhere. He services bat- 
tle-scarred planes to fly and fight again. 
He, literally, keeps em flying! 

The skill of our aviation mechanic is 
one military asset the Axis can’t copy. 
Its partly the product of a superb train- 
ing program. Partly, a mechanical knack 
for making things work. 


We like to think that there’s something 
of this typic ally American genius in the 


BUY WAR BONDS AND SPEED VICTORY 


way men and women of Bell Aircraft 
build the U.S. Army Airacobra. They 
started with the idea of a ‘“cannon on 
wings?’ To make this idea work, they 


designed a swift, single engine, cannon 


bearing fighter. They're building ‘em— 
fast! 

They ask no higher praise than to be 
considered team-mates of the guy on 


the ground crew 


File this thought away for postwar reference. The men and women of Bell Aircraft will be 


ready for their assignments. 


..ready with a war born habit of ¢hinking new planes, techniques 


for designing, engineering and building them, a knack for making them work. © Bell Air- 


craft Corporation, Buffalo and Niagara Falls, 


New York. 


MEMBER AIRCRAFT WAR PRODUCTION COUNCIL—EAST COAST, INC. 


Niagara Frontier Division, Buffalo and Niogora Falls, N. Y. 
Ordnance Division, Burlington, Vt. 
Georgia Division, Marietta, Ga. 
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THAT OUR COUNTRY MIGHT 


seconds apart, Curtiss 


FIRST and MOST—a sensational claim—yet not 

to be disputed! Curtiss radial engine Hawks for 
France and Mohawks for England in 1939! Curtiss in- 
line engine Tomahawks in Libya and China in 1940 and 
1941! The higher performance Curtiss Kittyhawks in 
global warfare in 1942 and in 1943 and 1944 an even 
more powerful fighter—the Curtiss Warhawk. 


x? The FIRST German plane fell victim to a Curtiss 
Fighter over France—the first Jap plane over 
Pearl Harbor! In fifty authenticated aerial engage- 
ments Curtiss Fighters ran up a bag of 1315 enemy 
planes for each Curtiss Fighter lost. 


MEMBER, AIRCRAFT WAR PRODUCTION COUNCIL, EAST COAST, INC. 


he Wing AGAINST THE BNEW 


Curtiss-Wright built FIRST and MOST...Flying 20 
‘ighters would encirele the globe! 


MOST, by far! If all Curtiss Fighters built since 

hell broke loose throughout this world could take 
off at top speed from one huge base, they would forma 
deadly circle of flying might 25,000 miles in circumference 
—a tornado of power and a living symbol of American 
aerial supremacy that would encircle the globe. 
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LL BE READY 


W 


WHEN IT’S OVER “OVER THERE” 

IRC will be in a specially favorable position to 
supply all types of Resistance units—gf high 
Quality—in large Quantity—at low costs made 
possible by mass production. 


FIRST IN WAR... FIRST IN PEACE 


Produced by the most modern and efficient man- 
ufacturing methods, tested and perfected to meet 
the exacting demands of war, IRC Resistors will 
maintain their leadership as first choice of elec- 
tronic engineers, manufacturers and service in- 
dustries of tomorrow. .. . You are invited to 
consult our engineering-research staff 
now, in confidence, on any resist- 

ance problems connected with your Ss 
peacetime products. 


CHECK THESE FEATURES OF IRC PRECISION 
WIRE WOUND RESISTORS 


1. Most rigid specifications on enameled wire. 


2. Largest size wire used for each resistance 
value and size. 


3. Steatite ceramic (with baked impregnation to 
prevent moisture absorption and to protect enam- 
eled wire from surface abrasions). 


4. Specially designed winding machines elimi- 
nate stress and strain, avert damage to insula- 
tion and minimize fatigue of wire. 


5. Baked impregnation of winding 
insures that wires remain rigidly in 

%, place and that resistors are inde- 
pendent of temperature variations. 


INTERNATIONAL RESISTANCE CO. 
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WHEN YOU PLAN YOUR 
POST-WAR PRODUCTS | 


REPUBLIC STEEL CORPORATION, STEEL AND TUBES DIVI- 
SION, IS THE ONLY PRODUCER OF ELECTRUNITE TUBING. 


U.S. PAT. OFF 


ECTRUNITE TUBING 


UNIFORM DIAMETER UNIFORM WEIGHT shaping 
—both O.D. and I,D. —assures dynamic balance in stampin, 


finished product pressing 
UNIFORM WALL THICKNESS includes 


—at every point in the wall** ] SMOOTH, SCALE-FREE SURFACE 


in scale and other injurious 
—from end to end of every 


length of tube ontome nacelle 


Shaw r 
UNIFORM STRENGTH & UNIFORM WELDABILITY ments, 


+ —throughout the entire tube —no allowance for uneven wall operatic 
structure (the weld is as thickness is necessary 
strong as the wall) 
UNIFORM WORKABILITY 
UNIFORM DUCTILITY g — physical properties are 
J —means greater workability constant** 


FREEDOM FROM HIDDEN DEFECTS 
10 —both surfaces of the flat-rolled steel are inspected 


**Be sure to consider both "as welded” and "‘flash-removed”’ grades, as well as 
annealed and unannealed, in your plans. Write for complete detailed information. 


REPUBLIC STEEL CORPORATION 


Steel and Tubes Division 
Sales Offices « Cleveland 8, Ohio 
GENERAL OFFICES ¢ CLEVELAND 1, OHIO 


Berger Manufacturing Division 
Culvert Division . Niles Steel Products Division 
Jnion Drawn Steel Division ° Truscon Steel Company ‘ shar n 
Export Department: Chrysler Building, New York 17, N. Y. \ Pp 


It was 
Maximu 
rotor ¢ 


MECHANICAL, AIRCRAFT AND PRESSURE TUBING 
IN CARBON, ALLOY AND ENDURO* STAINLESS STEELS 
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An Approach to the Problem of 

Aircraft Production: R. R. Foster. 
An analysis is given of the application 
of production management methods to 
the aircraft-manufacturing industry. 
Beginning with the premise that the 
factory must be organized around the 
product, and that the first step is a 
thorough study of the product, a pro- 
gram is laid out step by step for the or- 
ganization of such specialized functions 
as engineering, tooling, materials, plan- 
ning, scheduling and control, and manu- 
facturing. Component units of the 
various main departments are fitted 
into the plan and their work is out- 
lined. 
A new concept of production control is 
offered as a fairly accurate yardstick for 
measuring performance and evaluating 
results. A summary is given of the 
organization of assembly or installation 
work stations, and an example is tabu- 
lated. Western Flying, December, 1943 
pages 96, 98. 

Shaping Metal Airframe Parts. 
The sheet metal forming department of 
ade Havilland factory in England is 
described. Except for the blanks that 
are routed to profile in another shop, 
the department is self-contained for 
shaping components by the drop- 
stamping, rubber-pressing, and stretch- 
pressing processes. In addition, it 
includes a foundry for the production of 
the necessary tools and a refrigeration 
plant for storing blanks after normaliz- 
ing. 

Particulars are given on the pat- 
tern shop and tools, furnace section, 
tool-casting technique, drop hammers, 
nacelle fairing stiffener, press layout, 
Shaw rubber press, loading arrange- 
ments, stretch-pressing equipment, and 


operation of the equipment. Aircraft 
Production, December, 1943, pages 


566-571, 17 illus. 


Propellers 


Blade Section Variation on Small- 
Scale Rotors. Kenneth Razak. A 
technique for small-scale rotor testing 
incorporating the use of a three-com- 
ponent balance, torque measurements, 
and stroboscopic speed measurement is 
described. Fifteen rotors using a re- 
lated series of airfoil sections were 
tested. On the basis of maximum 
L/D, the optimum thickness ratio and 
the optimum camber were found to be 
12 and 2 per cent, respectively. The 
small-scale rotors proved to be ex- 
tremely sensitive to a change in both 
thickness and camber. Pointed or 
sharp-nosed sections are undesirable. 
It was determined that the position of 
maximum camber greatly influenced 
rotor characteristics. The center of 
pressure travel before and after the 
stall point is reflected in the pitching 
moments of rotors with the horizontal 
hinge at the axis of rotation. Journal 
of the Aeronautical Sciences, January, 
1944, pages 83-87, 90, 6 illus. 

Airscrew Blade Stress Due to 

eriodic Displacement. Translated 
byG.M.W. Knott. This isa report of 
the German Aircraft Research Station 
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E. V. Berlin-Adlershof Institute for 
Driving Mechanism, taken from Luft- 
fahrtforschung, Vol. 18, November 20, 
1941. Various airscrew vibrational 
stresses are treated, as well as the pos- 
sibility of their elimination by means of 
elastic connection of screw and engine. 
A measure is discussed which might pro- 
tect the screw against tipping motions 
and consequently against the alter- 


nating centrifugal moments. The cor- 
responding vibration equations are 
given, and the dimensions of the 


springing to be adopted are decided 
upon. The Journal of The Royal 
Aeronautical Society, November, 1943, 
pages 390-396, 3 illus. 

Propellers for Canada’s Aircraft. 
Supplemented by information on the 
company’s development,  propeller- 
manufacturing methods of 8S. & S. 
Aircraft, Ltd. are outlined. In relating 
the sequence of operations, attention 
is drawn particularly to those concern- 
ing edge jointing, tamping, and boring. 
It is reported that all propellers manu- 
factured by S. & S. Aircraft are- of 
the firm’s own design and that part of 
its facilities are devoted to the recon- 
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ditioning of used and damaged pro- 
pellers. 

In addition to a list of the executive 
personnel, the article also includes brief 
data on a new method of processing 
glue for the manufacture of laminated 
plywood, which is being tested by the 
Dominion of Canada at the S. & S. 
Aircraft plant. After laboratory tests, 
the new glue is claimed to effect a 
reduction of time in the presses from 25 
hours to 5 or 10 min. Commercial 
Aviation, October, 1943, pages 48, 50, 
54, 68, 18 illus. 


Radio 


Radiolocation—Best Kept Secret of 
the War. This brief commentary on 
radiolocation credits Sir Robert Watson 
with having invented radar in 1935. 
In proof of this contention it is stated 
that the United States did not have 
radar at Pearl Harbor. The employ- 
ment of women in the operation of the 
British radiolocation system is high- 
lighted. Canadian Aviation, December, 
1943, pages 76, 77, 5 illus. wal 


This large four-bladed Curtiss electric warplane propeller weighs in excess of 600 lbs. 


and measures 15 ft., 2 in. from tip to tip. 


steel. 


It is of the full-feathering type, built around 
Curtiss-Wright’s principle of electric control at the hub. 


Its blades are of hollow 
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— then he said to himself 


“TIME DOES NOT WAIT” 


" HE foe cannot be beaten,” 


says Joseph Stalin, ‘‘if his forces 
of today, fully developed to the 
utmost, are opposed by forces of 
tomorrow... TIME DOES NOT 
WAIT.” 


So, by having recourse to the 
forces of tomorrow TODAY ... he 
makes NEWS .. . he achieves 
TRIUMPHS .. . he dictates HIS- 
TORY. 


‘Developing tomorrow’s force 
TODAY” can well be the motto 
hanging in every conference room 
where factory committees are dis- 
cussing postwar procedures. 


And under that motto these 
words: “Our ship, tank, plane, 
weapon industries are TODAY 
working with tomorrow’s greatest 
forces for production. Come re-con- 
version to peacetime products, they 
are in practiced strategy to out- 
produce and underprice all compet- 
ao have the temerity to go 
War production with day- 
esterday’s techniques.” 


“Even if you had the time—don’t 
wait for time.”’ 
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“TIME DOES NOT WAIT”... he says 


Look, Mr. Stalin, how through recourse to Arc Welding you can tweak time’s forelock. 


Similar time savings gave you tomorrow’s force today. 


Arc Welding, of course, will not win the war for you... but lack of Arc Welding 
could have lost it for you. 


And that thought might well be another motto for each postwar planning room. 


DAYS instead of MONTHS 


Easily the margin between Vic- 
tory and defeat—for you and 
the United Nations—is putting 
ships on the water 6 times faster. 


LAST WAR “’Liberty’’ size ship 300 DAYS 
THIS WAR they average under 50 DAYS 
Recourse to Arc Welding in 2 
years has put to work 2000 more 
ships than possible under old 
standards—thus saving the necks 
that Old Methods would have 
lost—yours and ours. 


Think that one over! 


HOURS instead of WEEKS 


MINUTES instead of HOURS 


A sit-down in a steel plant last- 
ing for weeks would be a head- 
line SCREAM in Pravda and 
every newspaper in the world. 
That catastrophe was averted 
by recourse to Arc Welding 
when these six welders repaired 
the break of a vital steel mill 
part in 8 hours. Replacement 
would have taken weeks... thus 
sabotaging the output of a hun- 
dred war producers. Think that 
one over too—in terms of pro- 
viding recourse to help in trouble. 


Half-track parts at half-time 
speed . . . these are typical of 
machine parts which recourse 
to Arc Welding helped rush to 
first and second fronts. Process- 
ing cost cut from $11.00 to $6.64. 
Machining cost cut from $3.50 
to $1.25. Weight cut from 27% 
to 24 lbs. Time cut 45%. This 
cutaway picture is to help you 
think over what recourse to Arc 
Welding will do to the cost of 
any part of any of your machines. 


MINUTE-MEN of production cut MAN-HOURS on every job 


This 28-ton revolving crane 
which literally gives the lift to 
America’s ultra-speedy ship- 
building industry—gets to the 
job 1,584 MAN-HOURS 


SOONER through recourse to 
Arc Welding. 


FABRICATED .. . 23.5% FASTER 
ERECTED...... 21% QUICKER 


than by riveted construction. 


THE LINCOLN ELECTRIC COMPANY « Cleveland 1, Ohio 


null recourse 
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1035 AUTOMOTIVE 


Breaking Load 
18,090 Lbs. 23,000 Lbs. 


Tensile Strength 
111,300 p.s.i. 143,650 p.s.i. 


Yield Strength 
75,850 p.s.i. 136,750 p.s.i. 


Elongation 
19.5% 18.0% 
Reduction of Area 
61% 55.6% 
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4037 AIRCRAFT 


HOW AIRCRAFT STEEL HAS 
INCREASED FASTENING STRENGTH 


Prior to the war, 1035 steel was considered 
about top-notch quality for a bolt—the 
standard for automotive use. Some bolts 
and cap screws were made of 2330 (high 
nickel steel) or 3135 (chrome nickel steel) 
but these were regarded as high priced 
specialties. 

War needs for aircraft required better 
fastenings in huge quantities, and scarcity 
of alloys forced the use of newly developed 
“emergency” steels, particularly 4037. 

This steel has been amazingly success- 
ful, both in performance and in its quali- 
ties for fabrication into tough fastenings. 


It gives physicals at least equivalent to 
those found in more expensive, harder 
working, higher alloy steels. 

As shown above, 4037 is much stronger 
than 1035 steel, but it is not a great deal 
more expensive. It means better postwar 
fastenings in automotive and many other 
important applications. 


attona 


WEADED AND THREADED 


PROODOGE 


NATIONAL SCREW & MFG. CO., CLEVELAND 4, 0. 
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A mahogany mock-up of the Sikorsky helicopter at the Nash-Kelvinator plant. From 
this wooden dummy will be made the jigs, fixtures, and design tools needed to produce 
the helicopter in quantity. 


Rotating Wing Aircraft 


What Is the Helicopter’s True 
Commercial Future? Agnew E. Lar- 
sen and Joseph S. Pecker. Warning 
that publicity about the helicopter is 
far ahead of the helicopter’s practical 
development, the writers indicate sev- 
eral engineering problems that must be 
solved before this type of aircraft will 
be ready for popular use by the general 
publie. They credit the men respon- 
sible for elements of helicopter develop- 
ment already perfected and list seven 
qualities necessary for investing the 
helicopter with safety requirements 
enabling the average automobile driver 
to pilot it with ease. They then go on 
to outline nine vital factors that in 
their opinion should influence helicopter 
design. Theseare: (1) The single rotor, 
for lift, has been clearly indicated as 
a correct form, compared with the 
many multirotor designs such as those 
of Breguet (coaxial) or Focke-Wulf (bi- 
axial), (2) A relatively large sustaining 
rotor, such as the autogiro, will con- 
tinue to have marked advantages. (3) 
Some simple form of antitorque cor- 
rection, such as the small, vertical plane 
propeller used by Sikorsky, will prevail 
for some time to come. Because of the 
dimensional limitation of that form, 
several variants will be offered. (4) 
Improved mechanical design of the 
power plant, the transmission of power 
to the rotor, and the rotor hub itself are 
essential now, in view of the present 
available art. (5) Inherent stability of 
the self-flying (“hands-off control type) 
is wholly lacking in the helicopters 
flying today. This marks a need for 
major improvement. The “hands-off” 
stability of the autogiro is attainable 
in the helicopter and, in the light of 
extensive experience, should be applied. 
(6) A high degree of control is achieved 
it most of the helicopters flying today, 
48 was the case in the Focke helicopter 
flown in Germany before the war. 
Much of this control stems from the 


successful development of direct control 
of the autogiro here and abroad. In 
fact, the mechanism of the helicopter 
controls, in some cases, is not so ad- 
vanced, requiring further refinement. 
(7) Vibration characteristics of the rotor 
remain the most complicated single prob- 
lems in advancement of the art of all 
forms of rotating-wing aircraft. Cur- 
rent helicopter successes are marred by 
repetition of resonant vibratory phenom- 
ena that must ultimately be solved 
for public use of these vehicles. (8) 
The actual utility of rotating wing air- 
craft has been studied assiduously and 
carried out into engineering reality in 
many of the later designs of autogiros 
and helicopters. (9) The long, unbroken 
record of the autogiro testifies to the 
practical realization of safety as 
achieved and attainable. This inherent 
safety of the autogiro must be equaled 
by any helicopter if #% is tc continue 
to enjoy the present public acceptance. 
This fact dictates a relatively Jarge 
sustaining rotor for light unit loading in 
order that the craft may settle and land 
slowly enough to avoid catastrophe. 
Conceptions of future helicopter mod- 
els illustrate the article. One shows a 
possible three-place “coupe,” another 
a multiplace type embodying controls 
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of much greater simplicity than are 
currently available, and the third a 
proposed three-place helicopter with 
fixed landing gear. Aviation, December, 
1943, pages 116, 117, 328, 331, 332, 335, 
3 illus. 

Don’t Believe All You See and Hear 
About Helicopters; Look at the Bed- 
rock Facts. Grover Loening. The 
Chairman of the Helicopter Committee 
of the National Advisory Committee for 
Aeronautics discusses the future of the 
helicopter. He calls attention to ex- 
aggerated statements made about the 
helicopter and states that the true pic- 
ture today is that the helicopter for 
the next few years is limited to usage 
by professional aviators and professional 
aviation companies and is not at all a 
vehicle to be placed in the hands of the 
public. 1t is pointed out that the future 
of the helicopter is too bright to be 
spoiled by exaggerated statements. 
Reference is made to the ambitious 
program of research being carried out 
to make sure that no stone is left un- 
turned in exploring the fundamentals 
of the helicopter problem. 

To reveal the general principles in- 
volved in the helicopter’s operation, its 
structural features are examined. Sec- 
tions of the article discuss the heli- 
copter versus the autogiro, the speed 
limitations of the present helicopter, 
and the future outlook for the heli- 
copter. Air Transportation, December, 
1943, pages 12-16, 2 illus. 

Looking Ahead with the Helicopter. 
David J. Little. Ideas on possible 
future development in the design and 
use of the helicopter are outlined. It is 
predicted that Jarger and_ speedier 
helicopters of greater aerodynamic effi- 
ciency will be built. The family-size 
helicopter will require an engine more 
nearly comparable with that of the 
present family car. New and un- 
predicted experiences awaiting the post- 
war world may include public service 
helicopters taking the place of street 
cars, buses and elevated railway sys- 
tems. It is stated that taxicab and 
intercity bus service is almost certain 
to become the field of the helicopter. 
The difference between the helicopter 
and the autogiro is explained. A con- 
ception of a helicopter of the future with 
a landing gear suitable for use on land 
or water is shown. Aviation and 
Yachting, December, 1943, pages 13, 
41, 43, 1 illus. 


Stress Analysis 


Notes on Columns. Paul E. San- 
dorf. Methods are presented for the 
determination of the failure loads of 
continuous columns that are elastically 
restrained at the supports. By means 
of accompanying charts, the effect of 
elastic restraint can be obtained as a 
simple multiplying factor to be applied 
to the Euler load. The variations in 
column rigidity due to plasticity and 
skin-buckling are discussed, and note is 
made of effects of eccentricity of loading 


which are always present to some extent 
in practical structure. 

Certain assumptions that are usually 
made in the design and in the testing of 
aircraft column structure are shown to 
be precise only to within 10 or 15 per 
cent. A method of testing is described 
by which column effects may be investi- 
gated more thoroughly. The calcula- 
tion of the compressive strength of 
aircraft panel structure from the design 
characteristics is suggested in the place 
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comin’ in on a Wing and a prayer—AND HYATTS! 


OUT OF THE SMOKE OF BATTLE, out 
of the range of the enemy...a 
bomber limps home with a wing, 
its tail, belly, and two of its four 
engines shot full of holes. 

It has dumped another load of 
bombs over the Rhineland today... 
punched some more holes in the 
Axis industrial machine. But, like 
the men who man them, these 
planes must be built to “take it” as 
well as “‘dish it out.” 

This...in a word...takes “guts.”’ 
After all, it is what’s inside the shell 
that really makes a plane tick when 
the chips are down. 


Inside are hundreds of precision 
parts...parts that are knit into un- 
failing strength. Prominent among 
these parts are the smooth roll- 
ing Hyatt bearings into which we 
build great capacity while hold- 
ing them true to required precision 
tolerances. 

At Hyatt, you see, we developed 
and use the centerless I.D. grinding 
process exclusively, and this always 
assures the uniform wall thickness 
of our bearing races...therefore, per- 
fect concentricity, perfect balance. 

A perfectly circled raceway pre- 
vents eccentricity ...the main cause 


of vibration, one of the things that 
could spell disaster for a plane and 
its engines. 

By minimizing vibration, in- 
creased horsepower is helped made 
possible. And this increased power 
is mighty comforting to flyers 
“comin’ in on a wing and a prayer.” 


*Used with permission of the copyright 
proprietor, Robbins Music Corporatwn, 


HYATT BEARINGS 


DIVISION OF 


GENERAL MOTORS 


HARRISON, N. J. 
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of the usual assumption of an effective 
end-fixity coefficient of 1.5. Journal 
of the Aeronatuical Sciences, January, 
1944, pages 1-12, 7 illus. 

Strain Energy Analysis of Incom- 
plete Tension Field Web-Stiffener 
Combinations. Paul H. Denke. This 
paper presents a minimum potential 
energy analysis of thin web beams sub- 
iected to shear loads above critical. 

e wave form of the buckled surface 
isapproximated by a function that con- 
tains the wave length, wave angle, and 
wave depth as parameters. Four more 
parameters—namely, the stiffener com- 
pressive strain, the cap compressive 
strain, the cap bending deflection, and 
the panel shearing strain—are intro- 
duced, and the distribution of the mid- 
plane tensile, compressive, and shear 
stresses is worked out. The energy of 
the entire panel-load system is then 
computed and the resulting expression 
differentiated with respect to the strain 
parameters. The seven resulting equa- 
tions define the equilibrium configura- 
tion of the panel. Expressions are ob- 
tained for the critical condition, prin- 
cipal mid-plane stresses, maximum web 
bending stresses, stiffener and cap com- 
pressive stresses, web wave length, 
waveangle,andwavedepth. In particu- 
lar, a formula is given for the bending 
loads on the stiffeners produced by the 
wrinkling of the web. The equations 
are shown to reduce to those of Wagner 
for an infinitely thin web. A compari- 
son is presented which shows good agree- 
ment between theoretic and experimen- 
tal values of the following: principal 
web stresses, stiffener compressive 
stresses, wave depth, and wave length. 
Journal of the Aeronautical Sciences, 
January, 1944, pages 25-40, 17 illus. 

Column with Equal-Spaced Elastic 
Supports. Shou-Ngo Tu. The buck- 
ling load of a column with equal-spaced 
elastic supports is calculated by solving 
adifference equation of the second order. 
Two types of end conditions are con- 
sidered: simple supported and built-in. 
In each case, a column with one, two, or 
three intermediate supports is ex- 
amined. An asymptotic expression is 
derived for the case when the number 
of supports approaches infinity. Jour- 
nal of the Aeronautical Sciences, January, 
1944, pages 67-72, 75, 5 illus. 

Stress Problems in the Design of 
Wooden Airplanes. Zbigniew Krzy- 
woblocki. Stress problems in wood 
design encountered in previous years 
are presented. Starting with the diffi- 
culties of the mutual interaction be- 
tween wood and plywood, the problems 
of the strength/weight ratio and of 
brittleness and vibration are discussed. 
The paper concludes with an analysis 
of the present state and the probable 
future development of the construction 
of wood airplanes. Journal of the 
Aeronautical Sciences, January, 1944, 
pages 76-82. 

Vibration Frequencies of Continu- 
ous Beams. Edward Saibel. A 
method is developed for finding the 
natural frequencies of vibration of a 
continuous beam from a knowledge of 
the natural frequencies and natural 
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modes of the beam supported at the 
ends in the same manner as the con- 
tinuous beam but not subjected to any 
of the constraints between the ends. 
The method is easily applied and can 
be carried out to any desired degree 
of approximation for any number of 
modes of vibration in a quick and simple 
manner. Calculations are given for 
two cases, the second of which is related 
to the problem of the braced cantilever 
wing. Journal of the Aeronautical 
Sciences, January, 1944, pages 88-90. 

Deflection of Uniformly Loaded 
Circular Plates. F. C. W. Olson. 
The equation for small deflections of a 
uniformly loaded and supported cir- 
cular plate is rewritten so that the two 
constantsof integration are interpretedas 
the center deflection w) and a boundary 
parameter a. Stresses and bending mo- 
ments are given in terms of wanda. It 
is noted that a particular advantage of 
this treatment is that the nature of the 
support may be found experimentally 
even if the elastic constants, plate 
thickness, and load are unknown. The 
energy method is used to develop a 
more general theory of large deflections, 
valid for any condition of uniform 
support at the edge, Journal of Ap- 
plted Mechanics, December, 1943, pages 
A-181, A-182. 

Some Notes on the Shear Centre of 
Thin-Walled Open Sections. T. Haas. 
It is noted that, although the method 
of finding the shear center of open 
sections is now well established, the 
number of readily usable solutions for 
sections common in practice is small. 
In this paper consideration is given to 
a more complicated section, fairly com- 
mon in practice, and a formula is 
derived for the location of its shear 
center. The section is a lipped channel, 
symmetric about one axis. The paper 
is followed by a diagram that enables 
the shear center position for various 


An electrical device is tested in a high- 
altitude test chamber designed by West- 
inghouse engineers. In this chamber elec- 
tric generators, motors, and controls are 
subjected to conditions of temperature, 
pressure, and humidity equivalent to that 
experienced by aircraft. (See page 201.) 
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atios of lip to leg and leg to web to be 
read off. 

A short review of available literature 
on the determination of the shear center 
is presented at the end of the paper to 
ease the designer’s work when looking 
for applicable formulas. The Journal 
of The Royal Aeronautical Society 
a 1943, pages 383-389, 6 
illus. 


Failure from Creep as Influenced 
by the State of Stress. W. Siegfried. 
That the behavior of metals at high 
temperatures could be explained by the 
combined action of the crystals and the 
so-called grain boundaries was pointed 
out by Rosenhain and Ewen as early 
as 1912. This theory was used later to 
explain problems connected with creep 
phenomena. The writer discusses sub- 
sequent studies in the United States 
and Germany relating to the occurrence 
of brittle fractures in metals after long 
periods of time. With the aid of the 
Rosenhain-Ewen conceptions, he at- 
tempts to reconcile discrepancies be- 
tween recent observations on the occur- 
rence of intercrystalline fractures after 
long test periods. His evaluation of 
the theories cited offers an explana- 
tion of various phenomena that pre- 
viously could not be interpreted and 
also furnishes a basis for determining 
the risk of failure with creep in a three- 
dimensional system of stress. He con- 
cludes that the problem of calculating 
the strength of a material subjected to 
creep is actually solved only when the 
metallurgist and the steel manufacturer 
are in a position to furnish the designer 
with complete experimental data, en- 
abling him to predict failure for all sys- 
tems of stress. occurring in practice. 
Journal of Applied Mechanics, Decem- 
ber, 1943, pages A-202—A-212, 27 illus. 


Superchargers 
Supercharging Aircraft Engines. 
Part. I. Paul Hoffman. The first 


section of a two-part article on the pur- 
poses and methods of supercharging 
aircraft engines begins with a_ brief 
review of the working principles of the 
internal-combustion engine. The ef- 
fects of the decreasing density of the air 
at increasing altitudes are explained, 
with remarks on the changes in tempera- 
ture. Mathematical formulas are 
worked out for the calculation of rela- 
tive density of the air, indicated horse- 
power, and brake horsepower at differ- 
ent altitudes. A definition of super- 
charging is given, with an explanation 
of the principles upon which super- 
chargers operate, and the remedies to 
be applied to offset the power lost in 
driving the supercharger. 

Conclusions are reached to the effect 
that: (1) The temperature rise during 
compression requires a greater rate of 
supercharging than would otherwise 
be needed; (2) to reduce the tempera- 
ture rise and the required pressure ratio, 
the best possible efficiency of the super- 
charger is required; and (3) above a 
certain altitude, compression must be 
followed by cooling in order to keep 
the pressure ratio of the supercharger 
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SAFEGUARDING THE HELICOPTER’S HEART 
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LOCKED ON 
THE BOLT BY 
THE ACTION OF 
THE GRIPPING 
RED COLLAR. 


THE COLLAR 
IS ELASTIC, 


MADE IN ALL SIZES AND TYPES — WITH 
THREADS TO FIT ANY STANDARD 
TYPES OF BOLTS. 


THE NUT CAN BE 
USED TIME AND 
TIME AGAIN. 


One feature that has played an im- 
portant part in the success of the 
Sikorsky helicopter is the develop- 
ment of “cyclic pitch control.” 


The that this 
control passes through the main rotor 


hub. 


mechanism operates 


ELASTIC STOP NUT CORPORATION OF AMERICA 
UNION, NEW JERSEY AND LINCOLN, NEBRASKA 


It is the heart of the helicopter. 


And you will find this heart fastened 
safely and securely with Elastic Stop 
Nuts. 


These are the nuts with the red elastic 
collar —the nuts which have revolu. 
tionized aircraft construction. 


That red collar hugs the bolt and grips 
tight. It does not loosen under vibra. 
tion or shock. It locks fast—anywhere 
on the bolt. 


Nevertheless, you can take Elastic Stop 
Nuts off, and put them back on, time 
and time again, and they still retain 
their locking effectiveness. 


Elastic Stop Nuts are going to prove 
godsends in countless postwar fasten- 
ing problems. They will make prod- 
ucts safer, better and longer lasting. 


Any time you wish, our engineers will 
be glad to help with whatever fasten- 
ing job you might have. They will 
recommend the correct Elastic Stop 
Nut to meet the situation. 


ESNA 


TRADE MARK OF 


O 
ELASTIC STOP NUIS 
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within practical limits. Charts show 
the variations in pressure at different 
altitudes, changes in engine power and 
in atmospheric density, rates of super- 
charging, temperature rises, power ab- 
sorbed by a supercharger, and net en- 
gine horsepower with and without super- 
charging. An appendix to the first part 
of the article gives formulas for com- 
puting compression ratios. Commercial 
Aviation, November, 1943, pages 122- 
124, 126, 128, 130, 132, 134, 10 illus. 

Raising the Roof with Turbosuper- 
chargers. Bernard Scoville. This 
article outlines in nontechnical language 
the function of the supercharger and 
describes recent supercharger develop- 
ments. Particular reference is made to 
the turbosupercharger and how its 
use has aided in raising the ceiling of 
American warplanes. Aircraft Age, 
February, 1944, pages 32, 33, 59, 60, 
5 illus. 


Testing 


Tension Meters. Rough sketches 
accompany some brief details on two 
tension meters—one developed for test- 
ing fabric-covered control surfaces; 
the other, for testing control cables. 
Both tension meters work on the prin- 
ciple of measuring the sag produced by 
a spring-loaded plunger bearing on a 
fixed span of fabric or cable. Flight, 
November 18, 1943, page 555, 2 illus. 


Tools and Equipment 


Tooling Simplifies Inspection. V. 
E. Childers. A description of the im- 
proved tooling methods and _ special 
gauges employed by the Vultee Field 
Division of Consolidated Vultee to 
facilitate production inspection. De- 
tails are given on two types of tools. 
One fabricates parts to such exactness 
that the necessity for inspection of parts 
before assembly is practically elimi- 
nated. This type stems from master 
tools to which all other manufacturing 
and inspecting jigs and fixtures are 
coordinated and is exemplified by vari- 
ous components of the B-24 engine 
assembly line. Particulars are given 
also on the building of the master tools. 

The other type is the inspection tool 
that simplifies elaborate inspection 
procedures into mechanical checking, 
reducing the time required and mini- 
mizing the need for skilled inspection 
personnel. The wing-junction butt 
fittings inspection gauge and the in- 
spection gauge for elevator assemblies 
are studied as examples of the latter 
type of tool. Western Flying, December, 
1943, pages 46, 47, 114, 6 illus. 


_ Degreasing for Greater Efficiency 
in Production. With particular refer- 
ence to those manufactured by G. A. 
Blakeslee & Company, Ltd., the pur- 
pose and applications of degreasers 
and metal parts washing machines in 
aircraft plants are described. It is 
related how the removal of dirt and oil 
from aluminum alloy prior to anodizing, 
assembly, or inspection and from sub- 
assemblies prior to heat-treating is 
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This large clamp at the Westinghouse Electric and Manufacturing Company plant in 
Mansfield, O., holds a sheet of aluminum in place while a powerful air-operated ram 
shapes it to fit the tail cone of a Republic P-47 thunderbolt fighter plane. Workers are 
shown removing the sheet after it has been shaped. 


accomplished by the degreasing equip- 
ment. Details are given also on ma- 
chines for typical specialty cleaning 
problems. In the latter group is a de- 
greaser designed for cleaning the pro- 
tective coating from machine guns prior 
to installation in Vickers PBY aircraft, 
and a washing machine designed partic- 
ularly to clean aircraft components on 
a production basis prior to inspection 
and assembly. Commercial Aviation, 
November, 1943, page 120, 5 illus. 

Ingenuity Encouraged at Ottawa 
Car and Aircraft Limited with Out- 
standing Results. Keith Edgar. This 
article on the production procedures of 
Ottawa Car and Aircraft, Ltd. features 
the timesaving and laborsaving inno- 
vations that have been instituted at the 
suggestions of employees. Among the 
inventions described are the following: 
an automatic stamping machine that 
has stepped up operations from. 20 to 
100 per min.; a fulcrum profiler, made 
from scraps of machines, which runs 
three times faster than the original 
profiler; a speedier method for drilling 
holes in fabric-clamping strips; a 
pilot and die arrangement for dimpling 
material before riveting; a tool for 
deburring the edge of metal; a rack to 
hold hinge brackets for Hurricanes, 
eliminating 90 per cent of the alu- 
minum wire hitherto used for wrapping 
the material; and a hydropress with 
rubber dies for stamping out a flap spar 
in two operations. Canadian Aviation, 
November, 1943, pages 59, 60, 86, 8 
illus. 

Glass Gauges. Design features of 
glass gauges are explained, their ad- 
vantages over steel gauges are cited, 
and trends with regard to their future 
development are forecast. Advantages 
attributed to glass gauges include the 


following list: (1) visibility in inspec- 
tion; (2) freedom from corrosion; (8) 
elimination of greasing during shipment 
and storage; (4) no effect on gauging 
dimensions from the body heat of the 
inspector, as the thermal conductivity 
is less than that of steel; (5) scratching 
and slight chipping does not cause burrs 
or change its gauging functions; (6) 
where the part under inspection is close 
to the size of the gauge there is less 
tendency for “seizing”; (7) there is 
more sensitive “feel” when using a 
glass gauge; (8) for gauging applica- 
tions, glass appears to have abrasion- 
resisting qualities superior to those of 
steel. Aircraft Production, December, 
1943, page 574. 

Metallizing in Tooling. G.C. Close. 
Procedures for metal-spraying to pro- 
long the usefulness of tools and to sal- 
vage worn or corroded tool parts are 
detailed. Possibilities, as well as limi- 
tations, of the process are indicated by 
a brief description of the metallurgy of 
sprayed metal. Among the applica- 
tions examined are those for building 
up worn parts such as line shafts, jour- 
nals, bearings, pistons, and piston rods; 
restoration of precision tool parts; 
resurfacing of dies worn beyond accept- 
able tolerance by continued use, es- 
pecially Kirksite dies used in drop- 
hammer forming; the preservation of 
wood patterns; reconditioning items 
deteriorated by heat corrosion or oxida- 
tion, by means of “aluminizing’; 
and preventing corrosion of various 
tanks or containers used for processing 
solution. Methods of obtaining the 
best results in preparing the surface 
to be metallized and in actual appliance 
of the sprayed metal are advised. 
Western Flying, December, 1948, pages 
63, 64, 136, 4 illus. 


|| 
F 
= 
ON) 
\ / 
f 


AERONAUTICAL ENGINEERING REVIEW FEBRUARY, 1944 


Methoc 


results 
into f 


tools. 


The 
ative 
ment, 


data, 
diamo 
summ 
tests, 
offeres 


BRONZE, MAGNESIUM 


vibra 
mach 


limits 


134 
PARTS FOR The tv 
4 Carouret? pistons with a 
NIZED. | | Counte’ drauli 
oF Cylindet and Ground P Detail: 
| is FOR \ stated 
 HRARDE in Co i 
y-N ‘ \ Comp’ Oo xyoe" | turnec 
m pros “> \ pins fot Compress! 
manu- \ pistons Compress" by the 
rt \ pins for Rings tor 
| ground of me LANDIN pistons 
PRECISION WORKERS IN | j 
RON, STEEL, ALUMINUM ¥ 
ting 1 
slight 
al a 4 set pi 
| edge 
swar 
feel. 
Th 
that t 
acce 
still 
craft 
592-! 


Rubber Press Is Solution to Many 
Stamping Problems. FE. W. Lloyd. 
Methods devised to solve engineering 
and manufacturing problems connected 
with the production of components of 
the Lancaster bomber by the Ottowa 
Car and Aircraft, Ltd., especially the 
production of the flap spar, are related. 
The two operations by which the part 
was made are described. The first was 
the formation of the flange on a Mason- 
ite form block set on a steel base on a 
hydraulic press. The second operation 
was more difficult because the finished 
spar usually came off the form block 
with a decided twist, making the spar 
useless. 


A solution was found by forming 
the spar with a rubber pad on a hy- 
draulic press, using a steel die having 
a narrow base to allow for spring back. 
Details are given on the process em- 
ployed and the materials used. It is 
stated that other parts such as bomb 
bay door ribs, aileron ribs and noses, 
and leading edges for the wing tips were 
made by the restrained rubber pad 
method. Canadian Aviation, Novem- 
ber, 1943, page 96, 1 illus. 


Diamond Turning. From experi- 
ments conducted on aircraft pistons 
results are recorded on investigations 
into factors governing the quality of 
turned finishes obtained with diamond 
tools. 


The report includes information rel- 
ative to graphic surface measure- 
ment, the tests that were sponsored 
by the Ministry of Supply, and cutting 
data, in addition to notes advising on 
diamond-turning procedures. In a 
summary of the data provided by the 
tests, the following conclusions are 
offered : 


(1) Visual judgment of surface finish 
may be unreliable. (2) Machines should 
be properly counted and all possible 
steps taken to eliminate vibration. 
A correctly mounted spindle is es- 
sential. In the light of previous ex- 
perience, plain bearings are _pre- 
ferred. (3) A tool with a perfectly 
polished cutting edge is essential; no 
fault in the cutting edge should be ap- 
parent at 100 magnifications. (4) Care 
and patience are necessary when set- 
ting the tools. They should be on or 
slightly above center, and, if a tool with 
a facet edge is used, the facet should be 
set parallel to the work. (5) Cutting 
speeds should be below the natural 
vibration speed determined by the 
machine fixture, work, etc. (6) Within 
limits, feed and depth of cut have little 
efiect on the quality of the surface 
finish. (7) Although coolants do not 
appear to exercise a very great influence 
on the results, it is desirable to use 
some form of coolant to keep the cutting 
edge of the tool free from swarf. The 


ong should have a smooth silky 
eel. 


The article contains the admonition 
that the outlined test results could not be 
accepted unconditionally, since there is 
still a large field for exploration. Air- 
craft Production, December, 1943, pages 
592-594, 4 illus. 
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Training 


How Gunners Learn to Wing ’Em. 
Part V. The fifth in a group of articles 
on the training schools of the U.S. 
Army Air Forces is concerned with 
gunnery instruction. The training of 
fighter pilots in shooting techniques 
is exemplified by procedures of the 
fixed gunnery school at Eglin Field, 
Fla.; the training of bomber gunners is 
described by the methods in practice at 
the flexible gunnery training school 
at Tyndall Field, Fla. 

Combining ground-school studies of 
theory with actual gunnery practice, the 
course at Eglin Field lasts approxi- 
mately 11 days and is given to cadets 
in the latter stages of advanced flight 
training. In addition, Eglin conducts 
a regular school for gunnery instructors. 
The 6-week course at Tyndall advances 
the student from ‘‘bead work,” through 
shooting at moving targets with BB 
and skeet guns, to 0.30- and 0.50- 
caliber ground machine guns, and 
finally to shotgun turrets. During this 
period they are also versed in the con- 
struction of guns and the principles of 
ballistics. Besides outlining the courses 
and noting features of each instructional 
system, the article mentions and in- 
cludes photographs of different training 
devices employed. Aviation, December, 
1943, pages 221 223, 225, 304, 305, 
307, 308, 7 illus. 

Basic Procedure for Air Power. 
R. G. Worcester. An outline of the 
minimum information a pilot must 
have to fly any airplane. The writer 
discusses “mechanical” drill and cock- 


pit drill. Instructions are given in the 
detailed procedure that should be car- 
ried out with respect to each of the 
operations involved in preparing an 
airplane for flight, during the flight, and 
in landing. Aeronautics, December, 
1943, pages 48-50. 

The A.T.C. of the Future. C. G. 
Grey. Commenting upon the diminish- 
ing size and enthusiasm of the Air 
Training Corps, the writer advises 
certain remedies. He suggests that the 
age at which youngsters can enter the 
A.T.C. be lowered to 15 so that the 
group can compete fairly with other 
British Cadet Corps. He also states 
that there is need for a weeding-out 
among the A.T.C. officers in order to 
raise the efficiency of the squadrons 
and increase the loyalty to the Corps. 
In addition, he believes that publicity 
should be given to the reasons why it is 
fallacious for prospective cadets to 
think that the war will be over before 
they can get into the R.A.F. The 
Aeroplane, November 12, 1943, page 
554 


Out of Bed—Into Action. Albert 
Q. Maisel. How Army Air Forces 
Convalescent and Rehabilitation Train- 
ing programs function is related. The 
work carried on at Jefferson Barracks, 
Westover Field, Miami Beach, and else- 
where is described, showing how ill and 
injured men are taught to maintain 
the skills they had or to learn new crafts 
during the time spent in convalescence. 
Credit is given to the accomplishments 
of the Air Forces surgeons in getting 


In a Curtiss-Wright sponsored program, ‘‘engineering cadettes’”’ are shown witnessing a 
wind-tunnel demonstration at Purdue University as part of their 10 months’ training in 
aeronautical engineering. Six hundred and thirty of these girls were trained at seven of 
the nation’s leading colleges and universities to relieve a shortage of engineers. 
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SOMETHING EVERY ENGINEER SHOULD HAVE! 


—and that something is these 
two books: 


1. “The Fabrication of Republic 
ENDURO Stainless Steel” 


2.“The Welding of Republic 
ENDURO Stainless Steel’ 
Both books are filled from cover 
to cover with production-boost- 
ing, money-saving suggestions 
on how to work and weld stain- 


less steel on a production basis. 


Other Republic products include Carbon, Alloy c 


Along with this helpful infor- 
mation taken from the actual 
experience of men who know, 
you will find many useful tables 


to assist you in your work. 


These informative books have 
been of inestimable value to 
thousands of fabricators. If you 


work stainless steel you should 


have them for ready reference. 


Either or both books will be 
sent promptly —if you will 
request them on your business 


letterhead. 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division, Dept. AE 
Sales Offices « Massillon, Ohio 
GENERAL OFFICES ¢ © CLEVELAND 1, OHIO 
Berger Manufacturing Division © Culvert Division 
Niles Steel Products Division © Steel and Tubes Division 
Union Drawn Steel Division ¢ Truscon Steel Company 
Export Department: Chrysler Bldg., New York 17, N. Y. 


ENDURO STAINLESS STEEL 
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the men back into active service in a 
shorter time than was possible in earlier 
wars, while greater progress is shown 
in making soldiers more useful to the 
nation and to themselves. Particular 
attention is being given to the reinte- 
gration of the men into civil life, with 
a view toward the problems that will 
follow the end of hostilities. Air 
News, November, 1943, pages 34, 
35. 

Training on Real Parts and Real 
Planes. Particulars are given on 
three of Consolidated Vultee’s instruc- 
tional programs: the Vocational, Ap- 
prentice, and Supervisory. In the 
description of the Vocational program, 
the four phases of pre-employment, 
prefactory, upgrading, and supplemen- 
tary training are outlined. The Ap- 
prentice program covers a 4-year course 
in which four fields are dealt with: 
aircraft electricians, machinists, sheet 
metal workers, and tool- and diemakers. 
The Supervisory course consists of 
training in foremanship, leadership, 
and job instruction. Wings, November, 
1943, pages 749-751, 9 illus. 

Services’ Proving Grounds Test 
New Warplanes in Mock Battles. 
The routine for testing a new model of 
Army combat aircraft is outlined. Upon 
the completion of the first plane of a 
new design, the manufacturer’s test 
pilots give it a thorough trial while 
Army test pilots observe the results. 
After the builder has satisfied himself 
of the combat worthiness of the plane, 
it is turned over to the Army at Wright 
Field, where the Flight Section imposes 
severe tests for speed, ceiling, critical 
altitude, rate of climb, and other per- 
formance characteristics with the aid of 
modern testing and recording equip- 
ment. This is followed by accelerated 
service trials in which efforts are made to 
develop maintenance weaknesses and 
to ascertain whether the plane will 
stand up under the strain of front-line 
warfare. After passing this phase of 
technical testing, the plane goes to 
Eglin Field for what is know as tactical 
testing, where it is subjected to condi- 
tions comparing as closely as possible 
with actual combat, carrying full mili- 
tary equipment and flown by a newly 
trained fighter pilot. Information is 
given on how new planes are compared 
with existing types and on similar test 
routines carried out by the Navy at 
Patuxent and _ elsewhere. Aviation 
. December 27, 1943, pages 16, 
8. 


Running Start. William D. Stroh- 
meier. Comments are made on the 
merits of training in light planes, start- 
ing with an outline of the new War 
Training Service program for cadets. 
The writer takes the position of de- 
fending the program against the argu- 
ments of critics who favor primary 
training without the W.T.S. back- 
ground. The difficulties encountered 
by the student who enters primary 
training without having flown before are 
recounted, with emphasis on the ad- 
vantages for the instructor who can 
start his classes on flight maneuvers 
without the laborious process of teaching 
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The U.S. Navy’s new Curtiss (SB2C-1) Helldiver dive bomber. 


the fundamentals. The arguments of 
the opponents of the plan involving the 
college training detachments of the 
W.T:S. are refuted, although it is held 
that certain features of the program 
could be improved. Three sources of 
dissatisfaction with the program are 
analyzed and suggestions are offered for 
overcoming them. Air Facts, January, 
1944, pages 18-22. 

Production Line Maintenance. (ol. 
Charles E. Cox, Jr. The production- 
line maintenance system of the Army 
Air Forces Western Flying Training 
Command is outlined. Among the 
points covered are the organization 
breakdown, division of work, physical 
setup of maintenance depots, training 
and grading of personnel, working pro- 
cedures, and advantages of the scheme. 
Western Flying, December, 1943, pages 
50, 51, 106, 3 illus. 

Airmen of Tomorrow. William 
Wavell Warfield. A description of the 
organization, activities, and curricula 
of the British Air Training Corps. 
Aircraft Age, February, 1944, pages 22, 
23, 56, 5 illus. 

“Air Age” Education. Herbert E. 
Wrinkle. An article by the State 
Service Director of the University of 
Oklahoma on the ways in which aero- 
nautical development will affect the 
educational system of the United States. 
Changes in the curricula of all schools— 
elementary, high school, and college— 
and in varied subjects are envisioned. 
Airlanes, November, 1943, pages 10, 
29, 1 illus. 

Learning the Liberator. C. W. 
Greaves. An article on Camp Consair, 
the training school operated by Con- 
solidated Vultee Aircraft Corporation 
in conjunction with the Army for the 
purpose of training military personnel 
and company employees in mainten- 


ance of Liberators. Covering a period of 
28 days, the specialization course is 
given to personnel already possessing a 
good foundation in aerodynamics and 
aircraft mechanics. Descriptive in- 
formation follows the four phases of 
instruction: (1) general airplane, in- 
cluding flight controls; (2) hydraulic 
system, including landing gear; (3) 
electrical system; (4) engine change, 
engine run-up, and fuel system. West- 
ern Flying, December, 1943, pages 52, 
53, 116, 118, 7 illus. 


Warfare 


Retrospect. Major F. A. de V. 
Robertson. A general summary of the 
R.A.F.’s activities during the past year. 
Air operations are broadly divided into 
two classifications: independent actions 
as carried out by bombing attacks on 
German territory launched from the 
British Isles, and combined operation 
with the Army, as organized and en- 
acted in the Mediterranean area. 
Some statistics are given on the amount 
of bombs dropped, percentage of Axis 
targets destroyed, amount of enemy 
shipping sunk, ete. Flight, November 
18, 1943, page 566. 

Shuttle-Bombing. E. Jay Doherty. 
The significance of shuttle bombing is 
interpreted. With the gradual acquisi- 
tion of more and more Allied bases, the 
increasing importance of this technique 
to the strategic bombing operations of 
the United Nations is depicted. The 
military advantages of shuttle bombing 
are outlined as follows: (1) It enables 
crews to take off in weather they could 
not land in, so long as their ultimate 
destination is clear. (2) It forces the 
enemy to disperse his fighter and ground 
defenses to protect his territory over a 
longer stretch and from both directions. 
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When the lights 20 on again in Grigoriopol 


Three short years ago Grigoriopol was a thriving 
city of the Russian Ukraine. Today it is a scene of 
desolation . . . victim of ravaging Hitlerite hordes. 

But some day—soon we hope—lights will go on 
again in Grigoriopol, and in other Allied cities now 
under the Nazi heel. 

When that time comes ... thanks to a new idea in 
modern warfare ...emergency electric power will be 
available to revitalize industries in war torn cities— 
immediately after they are retaken from the enemy. 

This new idea—a self-contained POWER-TRAIN 
has now been made a reality by the engineering 
brains and skill of Westinghouse. 


Ten of these POWER-TRAINS are now being built 
by Westinghouse for use by the United Nations... 
each a complete 5000 kw power house on wheels, 
big enough to serve a community of 15,000. 

Each powER-TRAIN consists of 8 cars. Ingeniously 
assembled in these cars are: a 5000 kw steam turbo- 


generator, boilers, power stokers, boiler feed pumps, 
air-cooled condensers, auxiliary Diesel engine, living 
quarters for the crew—even conveyer equipment 
for handling coal which will be mined locally for fuel. 

Because cooling water is not always available, air- 
cooled condensers are used to recover, as water, a 
high percentage of the exhaust steam from the 
turbine. 

From switchgear to turbo-generator, each POWER- 
TRAIN is a complete 5000 kw mobile power house, 
ready to go to work at a few hours’ notice .. . in sub- 
zero cold or tropical heat of the desert. 

And remember—the same Westinghouse engi- 
neering brains and skill that developed the powEr- 
TRAIN will be available, after Victory, to create and 
build better.products for you. 

Westinghouse Electric & Manufacturing Com- 
pany, Pittsburgh, Pennsylvania. 

Tune in John Charles Thomas, 


NBC, Sundays, 2:30 p.m., E.W.T. 


Westinghouse 


Plants in 25 Cities 


Offices Everywhere 
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(3) It increases the ranges of bomber 
operations from a given base. (4) 
It enables pilots to take advantage of 
favorable winds. (5) It affords a 
profitable method of shifting bomber 
forces for concentration at the points of 
greatest need. (6) In rare cases it 

its taking advantage of longer 
hours of daylight or of darkness, de- 

ding upon the direction and length 
of flight. Flying, January, 1944, pages 
2%, 27, 116, 1 illus. 

Bomb Bridge to the Philippines. 
Alexander Kiralfy. _A discussion of 
military operations and possible future 
movements in the southwest Pacific 
theater of the war. It is pointed out 
that General MacArthur’s bombers 
are bringing Allied land forces much 
doser and more rapidly to the Philip- 
pines than is generally realized. Allied 
air power is building a_timesaving 
bridge from New Guinea and the 
Solomon Islands to Mandanao, the 
southernmost island of the Philippines. 
Information is given on the proposed 
routes, the opposition that may be ex- 
pected from the enemy, and the means 
to be employed in achieving final 


PERIODICALS 


victory. Flying Aces, February, 1944, 
pages 12, 13, 40-42, 4 illus. 


Russian Air Bases? Alexander 
Kiralfy. The question of whether Al- 
lied bombers could effectively attack 
Japan if provided with bases in Siberia 
is considered, together with the corollary 
problem of what the Japanese defense 
against such operations would be. It is 
shown that Japanese targets are more 
concentrated and easier to locate than 
those in Europe, and that her water 
and land communications are excep- 
tionally vulnerable. On the other 
hand, the analysis demonstrates that, 
in addition to greater problems of dis- 
tance and supply, the Allies would find 
flying conditions and the defense of air- 
fields much more difficult than on the 
European front. The necessity for 
bombers of greater range or for more 
bombers per mission, larger numbers of 
transport planes, possible supplemen- 
tary land and amphibian operations, 
and assisting in the defense of Siberia 
are all numbered in the conclusions. 
Flying, January, 1944, pages 48, 49, 
138, 144, 3 illus. 


Welding 


Aluminum Brazing Sheet—Funda- 
mentals of Metal Flow. Mike A. 
Miller. A number of experiments were 
carried out in order to determine the 
amount of metal which flows from the 
surface of aluminum brazing sheet, 
under various conditions, to form a 
joint. The percentage of flow is con- 
sidered from the standpoint of the proc- 
ess used, the type of joint, the flux, the 
type of brazing sheet, etc. These data 
serve as a basis for discussing several 
types of joints used with aluminum 
brazing sheet, as well as some applica- 
tions of this product. In addition, 
various other factors related to the 
brazing of aluminum alloys are men- 
tioned, the emphasis being on aluminum 
brazing sheet products. The Welding 
Journal, December, 1943, pages 596-s- 
604-s, 16 illus. 

Metallic Arc Welding of X4130 
Steel Tubing. Wm. T. Tiffin. Re- 
search on the metallic are welding of 
tubing for aircraft, made from X4130 
analysis steel, is described. The prop- 
erties and characteristics of the welds 
are analyzed and discussed. In sum- 
marizing the subject it is stated that 
the most satisfactory welds in X4130 
tubing are those produced with the 
maximum current value that’ can be 
handled by the operator. The Welding 
Journal, December, 1943, pages 613-s- 
615-s, 6 illus. 

Experiments with the Fabrication 
of an Aero Engine Exhaust Manifold 
in Austenitic Chromium-Nickel Steel. 
K. J. B. Wolfe. A report is made of 
experiments carried out to find suitable 
materials and welding techniques for 
the production of a radial aircraft en- 
gine exhaust manifold. It is shown that 
austenitic sheet materials recommended 
4s “immune from weld decay” suffer 


intercrystalline corrosion under the 
Hatfield test after welding. It is neces- 
sary to use a molybdenum-bearing 
18/8-type of sheet material, and an 18/8 
electrode has been produced containing 
both molybdenum and columbium as 
stabilizing agents. Welds produced 
by these materials are found not to 
suffer under the Hatfield test. The 
physical condition of the welds was 
determined by means of the Olsen 
ductility test. 

The electrochemical potential differ- 
ences between various materials in the 
sheet and weld-deposit form are deter- 
mined. The results obtained indicate 
why failure has occurred in some of the 
welds. Two different electrolytes were 
used in these tests: the first, a 3 per 
cent aqueous hydrochloric acid; the 
second, the Hatfield reagent, used 
boiling. 

Sections of the article discuss the 
problems involved in the use of austen- 
itic stainless steel, methods of fabrica- 
tion, the choice of welding technique, 
the types of electrode used, the choice of 
material and the electrodes to be used, 
experiments using miscellaneous sheet 
materials, electrochemical experiments, 
and methods of determining potential 
differences. The Institute of Welding, 
Quarterly Transactions, July-October, 
1943, pages 123-134, 26 illus. 

Heavy-Gauge Spot Welding. Some 
experiments carried out by Westland 
Aircraft, Ltd., in the spot welding of 
heavy-gauge material are related. After 
reviewing earlier misconceptions con- 
cerning such work, the machine used 
and the modifications made on it are 
described. Details are given on the 
electrodes employed. A technique is 
recommended, with comments on the 
experience from which the recommenda- 
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tions arose. A new transformer de- 
veloped for the purpose was found to 
enhance the speed of the entire opera- 
tion. In closing, the writer gives ad- 
vice about cleaning the work prepara- 
tory to welding. Azrcraft Production, 
December, 19438, pages 563-565, 6 
illus. 

The Spot Weldability of Low Car- 
bon and Other Aircraft Steels. Leon 
C. Bibber and Julius Heuschkel. This 
paper presents a large mass of informa- 
tion showing the effect on. spot weld- 
ability of varying the strength of steels 
of the same nominal composition. All 
materials were welded and tested in 
the same general way so that direct 
comparison between them is possible. 
Approximately 4,000 specimens were 
tested during the investigation. 

The writers state that the most im- 
portant part of the work is the estab- 
lishment of the relationship between 
the spot weldability of the different 
tempers or grades of steels of the same 
nominal composition. Opinions are 
expressed on the spot weldability of 
specified steels. 

The information is intended to aid 
the engineer in arriving at decisions on 
what parts of airplanes and other struc- 
tures should be fabricated from the 
various grades of steel. The Welding 
Journal, December, 1943, pages 616-s— 
632-s, 51 illus. 


Wind Tunnels 


An Australian Wind Tunnel. The 
main features of the 9- by 7-ft. octagonal 
wind tunnel constructed at Fishermen’s 
Bend are described in this report. 
The tunnel forms one of the major 
items of equipment of the Division of 
Aeronautics of the Council for Scientific 
and Industrial Research. The maxi- 
mum wind speed of the tunnel is 286 ft. 
per sec. Power is furnished by a 550- 
hp. electric motor operating at 700 
r.p.m. The tunnel is _ constructed 
largely of welded mild steel. Following 
an outline of the general design and 
construction, information is given on 
the electrical equipment, the calibra- 
tion of the tunnel, the balance, and sub- 
sidiary equipment. Aircraft Engineer- 
ing, November, 1943, pages 310-316, 
19 illus. 


Miscellaneous 


Air Industries and Transport Asso- 
ciation of Canada. A report on the 
annual meeting of the Air Industries 
and Transport Association of Canada, 
held at Toronto on November 15, 1948. 
In addition to noting some of the 
Association’s plans and recommenda- 
tions and problems of the industry as 
discussed at the meeting, the article 
reviews the main points of addresses 
made by Fred T. Smye, Director of 
the Munitions and Supply portion of 
the Canadian Production Program, and 
Wayne W. Parrish, President of the 
Aviation Writers Association. Cana- 
dian Aviation, December, 1943, pages 
70, 71, 6 illus. 
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Six years ago, the Formica Insulation Company started developme 
work on aircraft propellers that were light in weight, yet low in co.’ 
Success came shortly before Pearl Harbor. Today, propellers 
thousands of training and reconnaissance plones are being made 

compreg ‘ compressed maple wood veneers impregnated on: 
bonded with BAKELITE Phenol Resin. 
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Choice maple veneers are placed in a cage, 
lowered into a vat of BAKELITE Phenol Resin. 
Vacuum, then pressure, assures complete sat- heat softens the resin, the pressure com- 
uration into the wood of this thermosetting presses the wood to one-half its original thick- 
resin, Later the veneers are removed and ness, Under continued heat, the resin sets, 


stacked to dry. The result is a plank of compreg. 


The impregnated veneers are then laid up 


Here a worker is shown planing the densified 
and placed in a hydraulic hot-press. Here the 


wood block to assure perfect bonding in later 
operations. Measured in the grain direction 
these compreg planks can be said to have a 
weight-strength ratio of one-half the weight 
per volume of aluminum. 


toa BAKELITE 
tests proved 
characteristic 


this manufac 


The planks of compreg are then coated with 


BAKELITE Phenol Resin and laid up to form 
the rough shape of the finished propeller blade. 
The metal plates dividing each unit are elec- 
trodes that will carry the high-frequency 
current used to bond the compreg planks to a 
single block of densified wood. 


In the electrostatic press, high-frequency 
electrical current is passed through the entire 
propell mbly, generating uniform heat 
throu its entire depth. This is extremely 
import ince only hot-setting resins can 
give the necessary bond, and since the tremen- 
dous thickness makes it impossible to use the 
steam pls n or oven-heating processes. 


After removal from the press, the blocks are 
rough-cut, then finished to form lightplane 
propeller blades. Although made of wood, these 
blades are water-resistant .. . have a tensile 
strength of 30,000 pounds per square inch, flex- 
ural strength of 40,000 pounds, and sheer 
strength of 8,000 pounds. 
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fan you produce them faster?... 
mn you improve them structurally, 
Wectrically, mechanically? ...Can you 
iid them at lower cost? The answer 
s been “Yes” for hundreds of prod- 
its whose manufacturers have investi- 
lated BAKELITE Plastics. 
Complex shapes are being molded 
quicker .. . resulting in sturdy, finished 
ts at remarkably low cost. Coatings 
d finishes have been developed with 
ELITE Resin bases that are easier to 
pply, and that are far more durable and 
sistant. Wood has been given new 
ength and endurance... is now be- 
ing fabricated in curved plywood sec- 
tions up to 84 feet in length. Cloth 
minated with BAKELITE Laminating 


Mter designing a new type rotary cam selector 
fwitch for sequence switching on airplanes, the 
Paul Henry Company found that simplified produc- 
tion and low cost demanded the use of a molded 
Plastic, But which one? Experimentation pointed 
toa BAKELITE Impact-Resistant Phenolic. Further 
tests proved this material to have good electrical 
@aracteristics, high impact and tensile strengths, 
Grellent heat and moisture resistance. Sales are 
W, production costs are down 20 percent... because 

manufacturer investigated BAKELITE Plastics. 


Varnishes saves 45 per cent in weight 
of fighter plane ammunition boxes. 

These and other examples illustrated 
on these pages are typical of the scores 
of applications and developments that 
you will keep posted on when you are 
in touch with Bakelite Plastics Head- 
quarters. Our Engineering Staff and 
Development Laboratories can help 
you with essential problems. The 
literature illustrated below can help 
you with your present and postwar 
planning. 

Write for specific technical litera- 
ture today. Please address Dept. 25, 


BAKELITE CORPORATION 
Unit of Union Carbide & Carbon Corporation 


30 East 42Nb STREET, NEw York 17, N. Y. 


On the steps, catwalks, and cockpit floors of mili- 
tary aircraft, a covering that will withstand wear, 
yet be skid-proof, is absolutely essential. Rubber is 
slippery when wet. Other materials wouldn’t stand 
the abuse. The Western States Lacquer Company 
developed an abrasive coating, particles of hard 
aggregate suspended in a rubber-like BAKELITE 
Plastic base. Sprayed or troweled on, this new 
coating gives a resilient, sandpaper-like surface 
to the flooring of some of America’s leading bomb- 
ing and fighter planes, 


USEFUL LITERATURE ON PLASTICS 


“A Simplified Guide to Bakelite Plastics’ gives a 
summary of the principal BAKELITE Plastics now 
available. It describes each type briefly, and illus- 


trates typical applications. “Bakelite Molding Plas- 
tics’ provides further information, and A.S.T.M. 
data on moldable plastics. “Molding Technic for 
Bakelite and Vinylite Plastics” is a 224-page manual 


on the art of molding plastics. It contains compre- 


hensive data that the designer, engineer, molder, 


and user should have on the design and fabrication 
of hot-set and cold-set molding materials, Price 
$3.50 postpaid. Additional pamphlets and booklets 


describing other types of BAKELITE Plastics are 
also available. Write to Department 25, requesting 


these valuable guidebooks. 


The preselector dial drum that automatically fig- 
ures the gear ratios and speeds in the use of a No. 5 
Warner & Swasey turret lathe was formerly made 
of metal. It is now mokled of a BAKELITE General 
Purpose Phenolic Plastic eliminating several ma- 
chining operations, The conversion has meant an 
important savings of metal and a reduction in 
production costs of approximately 80 percent. 


Deck houses for small boats are now being 
molded of plywood in a single piece. At the 
Haskelite Manufacturing Company’s plant, veneers 
of wood coated with BAKELITE Resin Glue are laid 
in diagonal strips over a mold. Then low fluid 
pressure and controlled heat are applied which 
forces the plywood assembly to the exact contour 
of the mold and sets the glue. The finished deck 
house is 12 feet long, 944 feet wide, and 8 feet 
high. It is light, strong, and durable, 


BAKELITE 


TRAOE MARKS 


The word “Bakelite” ond the 


identifying products 


> 


PLASTICS HEADQUARTERS 
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short-cut that gave greatly increased 


parts production, reduced the cost, and 


actually improved product quality over other 
methods. It may prove the solution to one or more of your pro¢ 
problems—whether it’s exhaust port flanges or any other similar part 


adaptable to these Thompson methods .. . 


Many lathe operations and other production steps 
were necessary in making Collector Ring Exhaust 
Port Flanges from thick-walled tubing. To produce 
the flanged section, excess stock had to be ma- 
chined away from the rest of the tube. Machining 
time—and material wasted—were costly, tolerances 
were difficult to maintain, and smooth surfaces 
were hard to achieve, resulting in weakness that 
caused breakage in service. 


In ordinary hot-gathering and forging methods on 
tubing, collapse often occurs if more than three 
thicknesses are gathered. But Thompson engineers 
developed an electrically and hydraulically op- 
erated machine that enables as high as twenty 
thicknesses to be gathered. So, starting with thin- 
walled stainless steel tubing (and thus eliminating 
the machining usually required) Thompson hot- 
gathers the flange on one end of the tube and forges 
it to exact shape in a percussion screw press. Finish- 
ing steps are sand-blasting, restriking cold to smooth 


\«=Thompson Products, Inc. 


CALIFORNIA 


war T 


\ 


surface, removing of flash, boring out to 
tolerance—and the flange is complete! 


ADVANTAGES OF HOT-GATHERING 


One of the most important advantages of hot- 
gathering tubing, or any other part to be forged 
to shape, is the grain flow produced. In this appli- 
cation, the grain flow follows the contour of the 
forged section as shown in the inset below, thus 
increases strength properties many times... right 


where strength is needed most! 


Thompson engineers will be glad to discuss your 
production problem with you, and furnish full in- 
formation on the Thompson manufacturing facili- 
ties adaptable to your needs. In making exhaust 
port flanges, or other similar products, Thompson 
experience and “know-how” can effect substantial 


over-all savings in time, money, and materials. © 


Write Thompson Pro- 
ducts, Inc., WEST COAST 
PLANT, Bell, California. 
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Source Material 


For the information of readers, the following lists the periodicals, house organs, and other 
publications regularly received and reviewed. 


The prices listed are for yearly subscriptions to recipients in the United States. 


Subscrip- 


tion prices to house organs are in many cases not available but may be obtained directly 
. . 
from the offices of the organization. 


AAFSATONIAN, School of Applied Tactics, 
Army Air Forces, Orlando, Fla. 

Ace-Pursuiter, Special Service Office, Paine 
Wash. 

» Digest, 515 Madison Ave., New York 22, 

N.Y., $3.00. 
Aero News Letter, Aero 0h Underwriters, 
il John St., New York 7, N 


Aero Research Technical Notes, Aero Research 
Ltd., Duxford, Cambridge, England. 


"Aero Time, Basic Flying School, Army Air Forces, 


Gunter Field, Ala 


the Depart- 
ment of Scientific and Industrial Research and 
issued in collaboration with the Air Ministry, 
The Institution of Civil Engineers, St. George 
St., Westminster, London, 8.W.1. 


Avenida de Mayo 1370, 


Aires, Pesos 4.50. 


Buenos 


» Aeronautica Argentina, Casilla de Correo 1897, 


Buenos Aires, Pesos 8.00. 
Aeronautical Engineering Review, 


RCA 
Bidg. West, New York 20, N.Y., $3. 


London, W.C.2, 


St., 


Aircraft 
Middletown, O. 


Aeronca Corp., 
1712 Germantown Rd., 
London, 
-1, 61s. 


* Aeroplane Spots, Bowling Green Lane, 
London, E.C.1, 8s. 8d. 


Air Base News, Air Base, Jackson, Miss. 


- Air Currents, Army Air Field, Coffeyville, Kan. 
Air ne 20 Rockefeller Plaza, New York 20 


Force, Air Forces, 101 Park Ave., 


New 


York 1 


Air Force Review, 31 Willcocks St. 
Canada, $3.00. 


The Air Line Mechanic, 155 N. Clark St. 
cago 1, 


ag Line Pilot, 3145 W. 63rd St., 


Toronto, 
, Chi- 
Chicago 29, 
Air Mail Magazine, Newport, 


England, 5s. 
545 5th Ave., 


Monmouthshire, 
New York 17, N.Y., 


Pilot and | 515 Madison Ave., 
New York 22, N.Y., $3. 
Air Tech, 545 5th Ave., 

$2.50. 


New York 17, N.Y., 


Air Trails, 79 7th Ave., New York 11, N.Y., 
$2.50. 

Air Transport, 330 W. 42nd St. 
N.Y., $5.00. 


Air Transportation, 10 Bridge St 
N.Y 00. 


Aircraft, 62 Flinders St., 
tralia, 16s. 


, New York 18, 
.. New York 4, 


Melbourne, C.1, Aus- 


Aircraft engineering, 12 Bloomsbury Sq., Lon- 
don, W.C.1, 26s. 


ford, Conn, 


Production, Dorset 
-», London, 8.E.1, £1. 14s. 6d. 


The Aircraft Wasving Volunteer, First Fighter 


ournal, United Aircraft Corp., E,. Hart- 


House, Stamford 


Oommand, ir Forces, 
N.Y. 


Army Mitchel Field, 


pyiet-Ase, 241 Church St., New York 13, N.Y., 

The AiResearcher, Airesearch Mfg. Co., 
veda Blvd., Los Angeles, Calif. 

Airflow, Academy of Aeronautics, Jackson 


Heights, N.Y., and Casey Jones School of 
eronautics, Newark, N.J. 


Sepul- 


Airlanes, 340 W. 57th St., New York 19, N.Y., 
$2.50. 


Air-O-Mech, Army 
son Field, 
Airpost Journal, Albion, Pa., $2.00. 


Alamogordo Blockbuster, Army Air Base, 
mogordo, N.M. 


Air Forces, Seymour John- 


Ala- 


Alert, Goodyear Tire & Rubber Co., Akron, O. 

The Allis-Chalmers Operation and Maintenance 
Review, Allis-Chalmers Mfg. Co., Box 512, 
Milwaukee 1, Wis. 

Allisonews, Allison Division, 

‘orp., Indianapolis, Ind. 

Aluminum News-Letter, Aluminum Co. of Amer- 
ica, 801 Gulf Bldg., Pittsburgh 19, Pa 

AM, Army Air Field, Lincoln, Neb. 

American Association for the Advancement of 
Science, Bulletin, Smithsonian Institution 
Bldg., Washington 25, D.C., $1.00. 

American zal F St., N.W., 
ton 4, D.C., $3.0 

American Aviation Deity, 1317 F St., 
ington 4, D.C., $17 

American Aviation Directoy, 1317 F 8t., 
Washington 4, D.C., $7. 


American Aviation au American Aviation 
Corp., Jamestown, N.Y. 


The American Lexington 
New York 22, N.Y., 


American Bulletin, Mil- 
ton, Mass., $3.50 


The American Pilot and Apeteen, 225 8. 
Church St., Charlotte, N.C., $2. 


American A for Testing Bulletin, 
260 S. Broad St., Philadelphia 2, Pa., $1.50. 


American Society of Mechanical 
Transactions, 29 W. 39th St., 
N.Y., $12. 

Anahuac, Tallers N. de C. A., 
México, $6.00 (Mex.). 

Army News, Bureau of Public Relations, War 
Dept., Washington 25, D.C. 

Army Ordnance, 705 Mills Bldg., Washington 6, 
D.C., $4.50. 


General Motors 


Washing- 
N.W., Wash- 


Ave., 


Engineers, 
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Steel Processing, 108 Smithfield St., 
30, Pa., $2.00. 

The Stewart-Warner Worker, Stewart-Warner 
Corp., 1827 W. Diversey Pkwy., Chicago, III. 


Stinson Field Weekly Bulletin, Air Depot Train- 
ing Station, Stinson Field, San Antonio, Tex. 


The Sperryscope, Sperry 
Manhattan Bridge Plaza, 


Pittsburgh 


The Stinsonair, Stinson Division, Consolidated 
Vultee Aircraft Corp., Wayne, Mich. 


Tac, Tactical Center, Army Air Forces, Orlando, 
la. 


Tail Skid, Army Air Forces, Lawson Field, Ga. 


Tailspin, Army Air Forces, Ellington Field, 
Houston, Tex. 


Take-Off, Farris Publishing Co., 
Okla. 


Tinker Field, 


North American Aviation, Dallas, 


The Tale-Spinner, Army Air Forces Preflight 
School, San Antonio, Tex. 


The Tarranter, Army Air Field, Ft. Worth, Tex. 


The Taylorcraft News, 
Corp., Alliance, O. 


Technical Data Digest, Matériel Center, Engi- 
neering Division, Army Air Forces, Wright 
Field, Dayton, O. 


Technical Education News, McGraw-Hill Pub- 
lishing Co., 330 W. 42nd St., New York 18, 


Tayloreraft Aviation 


Technical News Bulletin of the National Bureau 
of Standards, U.S. Government Printing Office, 
Washington 25, D.C., $0.50. 


10-Shun, Eastern Technical Trainin eens, 
Army Air Forces, Greensboro, N. 


Texaco Star, The Texas Co., 135 E. 42nd St., 
New York 17, N.Y. 
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Texacts, Army Air Forces 
Sheppard Field, Tex. 
Thiokol Facts, Thiokol Corp., Trenton, N.J. 


Thunderbird, The Rapid City 
ity, 8.D. 


Technical School, 


Journal, Rapid 


To Keep ’Em Miami Beach Daily Tropies, 
Miami Beach, Fla. 

Torque Tattle, Army Air Forces, Cochran Field, 
ta. 

Trade Winds, Wright Aeronautical Corp., 
son, N.J. 


Pater- 


Trade-A-Plane Service, Crossville, Tenn. 

Transatlantic Air News, American Export Air- 
lines, 25 Broadway, New York 4, N.Y. 

The T.W.A. Skyliner, histnccaaitinnhel & West- 
ern Air, Inc., 10 Richards Rd., Kansas City, 
Mo. 

True Drift, Army Air Forces, Selman Field, La. 

Tucum4n, Universidad Nacional, Revista, Serie 
A, Matematicas y Fisica Teérica, Ayacucho 
482, Tucuman, Argentina. 

Tulsa Airview News, Douglas Aircraft Co., Inc. 
Tulsa, Okla. 

The Twin Prop, Pilot School (Advanced Two 
Engine), Army Air Forces, Stockton Field, 
Calif. 

The Twin Spinner, Army Air Field, Altus, Okla. 

Twingine Times, Pilot School (Advanced Twin 
— Freeman Army Air Field, Seymour, 

nc 


United Air Lines News, United Air Lines Corp.. 
5959 S. Cicero Ave., Chicago, Ill. 


U. S. Air Services, + aa Bldg., Wash- 
ington 6, D.C., $3. 


U. S., N.A.C.A,, cies Memorandums, Na- 
tional Advisory Committee for Aeronautics, 
Washington 25, D.C. 


U. S. Steel News, U. 
Ave., Pittsburgh, Pa. 

Universal Airline Schedules, 1317 F St., N.W., 
Washington 4, D.C., $5.00. 


Universal  anering Digest, Universal Trading 
Corp., 630 5th Ave., New York, N.Y. 


Upc nee a Lewis School of Aeronautics, Lockport, 
$3 


V.D.I. Zeitecheift, Edwards Brothers, Inc., 300 
John St., Ann Arbor, Mich., $19. 


The Volunteer, Nashville Div., Consolidated 
Vultee Aircraft Corp., Nashville, Tenn. 


Vox eR Air Service Command, Army Air 
Field, Rome, N.Y. 


Vox Prop, American Propeller Corp., 

The Waco Word, Waco Aircraft Co., 

War Medicine, 535 N. 
10, Ill., $6.00. 

War Production Drive, Summerill Tubing Co., 
Bridgeport, Montgomery County, Pa. 

Warplane Production, Aircraft War Production 
Council, Ine., Hollywood Professional Build- 
ing, Los Angeles 28, Calif. 

Washington News Letter, Pos 25 Connecticut Ave., 
Washington 6, D.C., $2. 

The Wasp Nest, Pratt & W — Aircraft Div.. 
United Aircraft Corp., Kansas City, Mo. 


S. Steel Corp., 436 7th 


Toledo, O. 
Troy, O. 


Dearborn St., Chicago 


Weight Engineering, Society of Aeronautical 
Weight Engineers, Inc., 143 N. Brand Blvd., 
Glendale 3, Calif., $1.75. 

The bs cae Journal, 33 W. 39th St., 
18, N.Y., $5.00. 

West Coast Air Mail Society, a 4142 
26th St., San Francisco 14, Calif 
Western Flying, 304 S. Broadway, 

13, Calif., $2.00. 

Wheelco Comments, Wheelco Instruments Co., 

Harrison & Peoria Sts., Chicago 7, Il. 


Williams Field Airfax, Army Air Forces, Williams 
Field, Chandler, Ariz. 


Wag tee, Army Air Field, San Bernardino, 


New York 


Los Angeles 


Wing Tips, Pilot School (Specialized Two En- 
gine), Mather Field, Sacramento, Calif. 


Wings, McGraw-Hill Publishing Co., 
42nd St., New York 18, N.Y. 


Wellington, N.Z., 10a 


Wingspread, Army Air Forces, Peterson Field, 
Colorado Springs, Colo. 


330 W. 


Wings, 1-5 Marion St., 


Wing-Tips, Waco Army Flying School, Waco, 
Tex. 


Wright at the Moment, 
Corp., Paterson, N.J. 


Wright Aeronautical 


Yuma Actioneer, Army Air Field, Yuma, Ariz. 


Zoom, Basic Flying School, Army Air Forces, 
Bainbridge, Ga. 


| | 

| | 

| 
| 

\ | 
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| 

| 

| 

| 


Two great names in aviation— Lockheed 
and Vega—were compacted on December 
I, 1943, into a new and greater organiza- 
tion, the Lockheed Aircraft Corporation. 


This greater Lockheed now employs 


nearly 100,000 people—in more than one 


THE OFFICERS OF GREATER LOCKHEED ARE 


ROBERT E. GROSS 
President 


COURTLANDT S. GROSS 
Vice-President and General Manager 
CARL B. SQUIER 
Vice-President in Charge of Sales and Service 
CYRIL CHAPPELLET 
Vice-President in Charge of Administration 
MAC SHORT 
Vice-President in Charge of Engineering at former Vega plants 
HALL L. HIBBARD 
Vice-President and Chief Engineer for former Lockheed plants 
H. E. RYKER 
Vice-President in Charge of Materiel 
C. A. BARKER 
Vice-President in Charge of Finance, and Treasurer 
L. W. WULFEKUHLER D. E. BROWNE 
Secretary Comptroller 
H. R. CAMPBELL 


Assistant Treasurer 


RONALD P. KING 
Assistant Treasurer 


GREATER LOCKHEED 


hundred geographical locations, in 
eighteen nations on five continents. 

Thus the new organization accom- 
plishes even closer cooperation between 
Lockheed and its former wholly-owned 
subsidiary, Vega. 


MAILING ADDRESSES 


To prevent unnecessary delay and con- 
fusion in dispatching communications to 
departments or individuals located at 
plants heretofore known as VEGA, all 
mail should be addressed as follows: 


FACTORY “A” 
LOCKHEED AIRCRAFT CORPORATION 
P.O. BOX 71, BURBANK, CALIFORNIA 


Communications to departments or in- 
dividuals located at plants heretofore 
known as LOCKHEED should be ad- 


dressed as follows 


FACTORY “B” 
LOCKHEED AIRCRAFT CORPORATION 
P.O. BOX 551, BURBANK, CALIFORNIA 


Your cooperation in properly address- 
ing such communications will be your 
assurance of their prompt delivery. 


GREATER LOCKHEED BUILDS 


THE LOCKHEED 
P-38 LIGHTNING FIGHTER 


THE LOCKHEED 
VENTURA BOMBER 


CONSTELLATION TRANSPORT 


pas 
G 


THE LOCKHEED-BUILT 
B-17 BOMBER 


THE LOCKHEED 


LOOK lLeckheed FOR LEADERSHIP 


LOCKHEED AIRCRAFT CORPORATION, BURBANK, 


CALIFORNIA 
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Army Air Forces 


Report of the Commanding Gen- 
eral of the Army Air Forces to the 
Secretary of War. The 54 pages of 
text matter included in this report 
are divided into sections as follows: 
before Pearl Harbor, building an air 
force, combat operations, and the men. 
It gives a thorough review of the 
activities of the Air Forces, the ob- 
stacles that were overcome, and the 
accomplishments of the various units. 

Following the text matter, there is a 
list of the dates of activation of the 
different Air Forces and of their com- 
manding officers, followed by a map 
showing the locations and routes of the 
transport commands and graphs show- 
ing the growth in personnel and equip- 
ment and the organization of the Air 
Forces. 

High Altitude Frostbite. Loyal 
Davis, John E. Scarff, Neil Rogers, 
and Meredith Dickinson. A_ pre- 
liminary report on cold damage to the 
extremities suffered by high-altitude 
airmen has been reprinted from Sur- 
gery, Gynecology and Obstetrics, Decem- 
ber, 1948. It is pointed out that such 
cold damage differs from the common 
frostbite as greatly as the “Bird’s 
Eye” frozen foods differ from cold 
storage foods. Clinical types of high- 
altitude frostbite are described and illus- 
trated. The pathology of the subject 
is discussed. Aero-Medical Labora- 
tory, Wright Field. 

Atlantic Crossing in a Ju88. Major 
Warner E. Newby. An account is 
given of how two Army Air Forces 
officers flew a captured Ju 88 across 
the ocean for inspection by Ma- 
tériel Command engineers. Some in- 
formation is furnished about the plane, 
which is a twin-engined, high-altitude 
medium bomber equipped with a special 
camera installation for taking photo- 
graphs 5 miles above the earth. Prob- 
lems encountered in operating the plane 
and making the long flight are de- 
scribed. Little information about the 
plane was available because it was so 
new. Difficulties experienced in over- 
hauling the engines and plane and pre- 
paring it for the trip across the ocean 
are outlined. It is stated that it took 
2'/. days to remove the spark plugs for 
cleaning, and the mechanics had to 
design special tools for the purpose. 
‘acts learned about the plane’s offen- 
sive power are given. At a sacrifice 
i range, two 1,000-lb. bombs could be 
slung under the wings so that the plane 
could be used as a high-altitude bomber. 


A unique gun-rack arrangement per- 
mitted the use of six 0.303-caliber ma- 
chine guns for ground atiack and 
strafing. Problems connected with the 
installation of additional fuel tanks are 
described. Information on the per- 
formance of the plane gained in the 
flight across the ocean is listed and 
discussed. Air Force, January, 1944. 

Flak Helmets. A report describes 
two new and improved ‘‘flak”’ helmets 
developed by the Army Air Forces 
Matériel Command working in con- 
junction with the Small Arms Branch 
of the Ordnance Technical Division. 
It is stated that the M-1 steel helmets 
that were being used did not provide 
sufficient protection to the neck and 
face. The new helmets are designed to 
give protection, comfort, and freedom 
of movement. The M-4 model fits 
over all standard headdress and equip- 
ment worn by both Army and Navy 
airmen. 

It covers a pilot’s earphones, micro- 
phone, oxygen mask, goggles, and head 
covering. The helmet features, a 
“suspended design’ that rests it firmly 
and comfortably high on the man’s head 
so as not to interfere with any of his 
other equipment. An adjustable sys- 
tem of straps and buckles makes it 
easy for the wearer of the helmet to 
make necessary adjustments. Of rather 
square design, it covers the head, fore- 
head, neck, and ears and will resist 
shell fragments caused by the explosion 
of the flak shells. The M-5 is a rounded 
adaptation of the M-4 for use in re- 
stricted turrets and where space is 
insufficient to wear the larger M-4 
type. A.A.F. Matériel Command, 
Wright Field. 

The Principles of War. Brig. Gen. 
Ralph F. Stearley. In this article it 
is stated that there are nine funda- 
mental principles of war in the air. 
These are the principles of coopera- 
tion, objective, offensive, mass, move- 
ment, economy, suprise, security, and 
simplicity. An easy way to remember 
these principles is suggested. Sections 
of the article briefly discuss each of 
the nine principles. Air Force, Janu- 


ary, 1944. 
Organization Chart Army Air 
Forces. A revised organization chart 


of the Army Air Forces has been pub- 
lished. It is dated November 15, 
1943, and shows the different divisions 
of the service and the officers in com- 
mand. Air Force, January, 1944. 

Don’t Drop Them Too Soon. Lt. 
W. A. Byrne. A description is given 
of wing-tank tests carried out at the 
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Army Air Forces Proving Ground, 
Eglin Field, Fla. A “wind machine’ 
was used to create a wind speed of 90 
to 120 m.p.h. Tanks containing 100- 
octane gasoline were suspended in this 
air stream and subjected to the fire 
from a 0.50-caliber machine gun. The 
results of the tests are outlined. Air 
Force, January, 1944. 

Ingenuity in Artificial Respiration. 
Peter V. Karpovich. Methods of 
carrying out artificial respiration 
under adverse conditions are de- 
scribed. It is explained that it often 
is impossible or impracticable to use 
the usual methods of artificial respira- 
tion because of lack of space, as for 
example, when the victim is on a 
crowded life raft. The primary con- 
sideration is to accomplish inflation 
and deflation of the lungs. Just how 
this is accomplished is not so important. 
Methods of artificial respiration em- 
ployed under unusual circumstances 
are described. Air Force, January, 
1944. 


Bureau of Aeronautics, 


U.S. Navy 


Air Masses and Fronts. A 34-page 
booklet constituting No. 4 of the 
“Aerology Series” contains an out- 
line in everyday language of the 
basic causes of weather conditions. 
Intended for trainees, this booklet 
gives information on meteorology as 
applied to the upper air. A glossary 
is provided of terms used in the book- 
let. Training Division, Bureau of 
Aeronautics, $0.10. 


National Advisory Committee 
for Aeronautics 


Turbulent Friction in the Boundary 
Layer of a Flat Plate in a Two- 
Dimensional Compressible Flow at 
High Speeds. F. Frankel and V. 
Voishel. (Report No. 321, of the 
Central Aero-Hydrodynamical Insti- 
tute, Moscow, 1937.) In this report 
an investigation is made, on a flat plate 
in a two-dimensional compressible flow, 
of the effect of compressibility and heat- 
ing on the turbulent frictional drag co- 
efficient in the boundary layer of an air- 
foil or wing radiator. The analysis is 
based on the Prandtl-Kaérm4n theory of 
the turbulent boundary layer and the 
Stodola-Crocco theorem on the linear 
relation between the total energy of the 
flow and its velocity. Formulas are 


| 
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If you are designing and constructing a new machine or structure, the SR-4 
Strain Gage will give you an accurate check on the stresses in every part, put the 
finger on the “weak link,”’ eliminate wasteful overdesign. 

If you are repairing an old structure or machine, the SR-4 gage will tell you 
just where, and how much, reinforcing to apply 

Some types are as small as your little finger nail—application is easy —results 
are sure. The cost is so low that you can use all the units needed to get a com- 
plete picture. Stresses are measured to one part in two million, statically, and to 
nearly as small a value, dynamically. Certain types are serviceable at high tem- 
peratures. We will be glad to send you descriptive literature. 
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No. 165—Torquemeter 
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169— Portable Strain Indi- 


Cator 


- 170—Strain Recorder 
- 171—Applications 
- 172—Scanning Recording 


Equipment 


- 174—Applications to Ship- 


yard Problems 


- 175—Bonded Resistance 


Wire Strain Gage 
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obtained for the velocity distribution 
and the frictional drag law in a turbu- 
lent boundary layer with the com- 
ressibility effect and heat transfer 
taken into account. It is found that 
with increase of compressibility and 
temperature at full retardation of the 
fow (the temperature when the velocity 
of the flow at a given point is reduced 
to zero in case of an adiabatic process 
in the gas) at a constant value of log 
Re, the frictional drag coefficient cy de- 
creases, both of these factors acting in 
the same sense. N.A.C.A. T.M. No. 
1058, December, 1943. 

Heat Transfer and Hydraulic Flow 
Resistance for Streams of High 
Velocity. V. L. Lelchuk. (Transla- 
tion received from Massachusetts 
Institute of Technology, from Jour. 
Tech. Phys. (U.S.S.R.), Vol. IX, No. 9, 
1939.) Problems of hydraulic flow 
resistance and heat transfer for streams 
with velocities comparable with acous- 
tic velocities have great importance for 
yarious fields of technical science. 
Especially, they have great importance 
for the field of heat transfer in de- 
signing and constructing boilers of 
the “Velox” type. In this article a 
description of experiments and_ their 
results with regard to definition of the 
laws of heat transfer in differential 
form for high velocity air streams in- 
side smooth tubes are given. N.A.C.A. 
T.M. No. 1054, December, 1943. 

Piston Ring Pressure Distribution. 
M. Kuhn. (Translation from A.T.Z. 
Automobiltechnische Zeitschrift, Vol. 
45, No. 3, February 10, 1942, pages 
62-67, taken from The Engineers’ 
Digest, Vol. 111, No. 11, November, 
1942.) Pressure distribution in piston 
rings is discussed in sections dealing 
with the development of the material 
for the rings, manufacturing processes, 
ring stressing, the stress distribution 
pattern, the measurement of pressure 
distribution, and applications. N.A.- 
C.A. T.M. No. 1056, December, 1943. 


Civil Aeronautics Administration 


Annual Survey by Administrator. 
Increased attention to postwar plan- 
ning featured civil aviation develop- 
ments in 1943, according to a year-end 
review issued by Charles I. Stanton, 
Administrator of Civil Aeronautics. 
Air-line service to small cities, new 
and better air-traffic control devices, 
and a greatly enlarged airport system 
are among the postwar possibilities 
explored. Major activities of the 
C.A.A. in 1943 necessarily were devoted 
to projects directly serving the armed 
forces. These included the $400,000,000 
defense airport program; operation of 
& 35,000-mile airway system on which 
So per cent of the traffic was military; 
engineering, factory, and flight inspec- 
tion of military transports and other 
honcombat planes; and flight training 
of more than 200,000 men for the Army 
and Navy. ' 

The C.A.A. airport program during 
1943 increased the number of United 
States landing fields suitable for trans- 
port aircraft from 660 to 940. The num- 


ber of such fields at the end of 1940, when 
the C.A.A. program was launched, was 
94. In all categories, the United States 
now has about 3,000 airports, com- 
pared with approximately 2,500 two 
years ago. For the early postwar years, 
Mr. Stanton estimated a need for 
double our present number of airports. 
A total of 6,000 fields might cost ap- 
proximately $800,000,000, an expendi- 
ture equal to the entire present in- 
vestment in United States airports. 
A Federal-aid system of financing such 
construction was proposed similar to 
the procedure followed in road building. 

Traffic along the Federal airways built 
and maintained by C.A.A. increased 
heavily, largely because of military 
activity. There were 16,277,027 air- 
craft operations reported in 1943 to the 
C.A.A. centers that control traffic on 
these aerial highways, compared with 
9,208,776 operations reported in 1942. 
As traffic began to approach capacity on 
certain busy sectors of the airways, 
C.A.A. personnel intensified the study 
of new control devices, including elec- 
trical boards for automatic posting of 
flight progress reports; omnidirectional 
radio markers, which send out signals 
in all directions as distinct from con- 
ventional radio-range stations which 
emit signa's in four set courses for planes 
to follow; and electronic anticollision 
devices by which pilots will be able to 
see on the instrument panel the location 
of all planes within the danger zone 
around them. 

Despite heavier loading and greater 
utilization of air-line planes, safety 
records grew. Number of miles flown 
per fatal accident in domestic air 
carrier operations reached an all-time 
high of 46,560,835 in 1943, against 
22,020,572 in 1942. 

During 1943 more than 10,000 new 
aircraft were inspected at the factory 
by C.A.A. representatives, flight-tested, 
or both. Airmen examined for certifi- 
cates of competency included more 
than 18,000 would-be private pilots, 
15,000 commercial pilots, 9,500 flight 
instructors, and 9,000 engine mechanies. 

The C.A.A. War Training Service 
gave approximately 250,000 flight 
courses during 1943 to Army and Navy 
cadets. Part of this increase over the 
1942 total of 70,000 can be attributed 
to the inauguration of C.A.A. 10- 
hour flight indoctrination courses for 
all Army cadets during their college 
training. Previous C.A.A. courses had 
been at least 35 hours in length. Full- 
length elementary courses continued to 
be given in 1943 to about 25,000 Navy 


cadets, and full-length elementary and 
advanced courses were given to 7,000 
members of the Army slated for duty 
as instructors or service pilots. 

The number of pilots holding C.A.A 
certificates increased from 110,510 in 
1942 to 124,050 in 1948. This increase 
includes both new military pilots who 
chose to obtain civilian certificates and 
civilians who trained for essential fly- 
ing jobs such as instructors or members 
of the Civil Air Patrol. 

Air-line activities increased despite 
the fact that by the beginning of 1943 
the Army had requisitioned about half 
of the 359 planes in prewar service. 
Through fuller loading and more in- 
tensive use of the remaining planes, 
revenue passenger-miles rose from 1,- 
398,024,146 in 1942 to 1,505,264,230 in 
1943; air express, from 40,102,000 
pounds in 1942 to 61,366,000 in 1943; 
and mail-ton miles, from 21,066,627 in 
1942 to 37,638,833 in 1943. Graphs 
help to visualize the comparison of 1943 
figures with earlier years. 

Dehydrated Wing Spars Pique 
Plane Owners, So CAA Counsels 
Cause and Care. Information is given 
on the maintenance of wooden wing 
spars in arid regions where trouble is 
experienced from cracking. Artificial 
humidifying means of protection are 
mentioned, but such methods are 
considered only temporary expedients. 
An outline is given of satisfactory 
methods of repair for various airplanes 
affected, which have been developed 
by CAA’s aircraft engineering branch 
offices and the manufacturers con- 
cerned. Civil Aeronautics Journal, 
December 15, 1943. 

Flight Engineering Report No. 8, 
“Equipment for Recording Airplane 
Take-Off and Landing Characteris- 
tics—Using Two Fixed Position Cam- 
eras.” This report was prepared for 
the purpose of describing photographic 
equipment developed by the Tech- 
nical Development Division of the 
Civil Aeronautics Administration but 
used by the Flight Engineering and 
Factory Inspection Division to measure 
take-off and landing flight paths of air- 
planes. It was designed basically to 
serve as a manual for the information 
of the industry regarding proper use of 
the camera equipment. 

Instructions are given for operating 
photographic portable equipment for 
recording the take-off and landing 
characteristics of seaplanes or flying 
boats. The equipment described, one 
of two types used by the Civil Aeronau- 
tics Administration, is particularly 
adapted to tests of aquatic airplanes. 
For land aircraft, another photographic 
method and set of equipment is used 
as described in Civil Aeronautics Ad- 
ministration, Flight Engineering Report 
No. 1. 

The apparatus described and used as 
indicated has for its purpose the accu- 
rate kinetographic determination of 
take-off and landing characteristics of 
aquatic airplane testing because of the 
small space occupied by the setup on 
the shore of the chosen water course 
over which test runs are to be made and 
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The Heating Team That 
Under Most Severe |ce 


deliv 


your 
light, 
pend: 


HEATER SWITCH +24V. BUS 


PRESSURE 


SWITCH THERMO-SWITCH 


CONTROL UNIT> 


THE MODEL 906A SOUTH WIND HEATER is a 


;SHUT-OFF SOLENOID VALVE 
RESTRICTION SOLENOID VALVE ram-operated, injection type internal combus- sou 
tion heater with an output of 50,000 BTU/hr. It cont 
nay be operated entirely independently of the flap 
aircraft engines, as it requires for operation only A 
the supply of gasoline under pressure, electricity, vibr 
and the flow of air. It offers you these specific oO 
advantages: inch 
isa 1. It will not “lead up” when burning high-octane 
= aviation fuels. 

V 
Wiring diagram showing a typical use of the South 2. It will ignite and operate over the full range of y 
Wind Model 906 with South Wind Duct Pressure voltages encountered in aircraft service—from 23.5 ie 
Switch and Thermo Switch Control. to 28.5 volts. oo 
3. It will ignite and operate reliably— of 

—at all altitudes to 25,000 feet—and more 

Se —at temperatures down to —65° F.—and lower 

—at indicated airspeeds from 100 to over 270 mph. " 
NEW MANUAL providing detailed information 4. Its low ventilating air pressure drop (less than 214 east 
regarding the performance, specifications, instal- inches of water with 180 c.fim. of standard air, sea NV} 
lations and operation of this heater has been pre- level, 50,000 BTU/hr.) permits a smaller, lighter Wh 
pared for you. Ask for the “Model 906 South Wind oo epee. « 


” . . . 
Heater Manual. 5. It requires a minimum of maintenance. 
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ervice Conditions 


See If Performance Data Like This Doesn’t 
Suggest An Answer to Your Heating Needs 


ECAUSE they’re engineered as a heating sys- 
tem—teamed from the start to work together 
—the South Wind “accelerating-flow” heater 


» and the accessory controls developed for it are 


delivering performance in the field that merits 
your attention. This versatile heating team— 
light, compact and more than ordinarily de- 
pendable—lends itself to varied requirements, 


SOUTH WIND PRESSURE SWITCH ... for duct-pressure 
control of ram-operated heaters, automatic landing 
flap control and similar uses. 


A compact, light-weight control with special anti- 
vibration damping mechanism. 


_ Operating pressure quickly adjustable from 2 to 12 
inches of water. 


Pressure differential between opening and closing 
-.. 114 inches of water plus or minus 1. 

Will operate at temperatures from 150° to —70° F. 

Withstands vibration with total amplitude of 1/16” 
at frequencies below 3600 cycles per minute for 15 
hours—will not “chatter” when subjected to vibration 
of 1/32” amplitude at 2400 cycles per minute. 


REG. PAT OFF. 


ot Wind 


HEATER DIVISION, STEWART-WARNER CORPORATION, CHICAGO, ILLINOIS 
West Coast Office: Stewart-Warner Aircraft Heater Engineering and Service, 
1273 Westwood Blvd., West Los Angeles, California 


both in installation and operation. All wiring 
and controls are externally mounted, providing 
easy access for checking or adjustment. Most im- 
portant of all, the entire heating system em- 
bodies the benefits of South Wind’s unmatched 
field experience. And the difference is showing 
itself in performance . . . out in the toughest 
service areas. 


SOUTH WIND THERMO SWITCH .. . combines automatic 
control of heater ignition and automatic overheat 
control. 

Hermetically sealed control elements are unaffected 
by dust, frost, oil or moisture in duct air. 

Quicker response restores normal heater operation 
4 to 5 times as fast after overheat. 

Temperature settings can be adjusted to suit par- 
ticular installation requirements without disturbing 
heater —and are accurate within + 3° F. Calibration 
and adjustment can be made with tools available in 
the field. 

Has been successfully tested under vibration of 
1/16” total amplitude at 3000 cycles per minute, for 
15 hours. 
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Has Proved a’‘Stand-Out'’ 


STEWART 
WARNER 
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ARMY’S AMPHIBIOUS STINSON 
for liaison. observation and ambulance work 


EDO 


AMPHIBIOUS 
FLOATS 


with retractable wheels 


LAND 


Stinson (Vultee) L-lA 
“Vigilant”? equipped 
with Edo Model 77 
Amphibious Float 
Gear . . . Companion. 
in-service to the giant 
Edo-equipped C-47, 


Edo’s well-known line of standard floats is now aug- 
mented by several amphibious models that may be 
operated from land, water or snow. Already Edo has 
equipped, with amphibious floats, airplanes ranging 
in gross weight from 1300 lbs. to 29,000 lbs. This 
exclusive Edo development is one of the outstanding 
and timely contributions of the American air- 
craft industry toward victory on our land-sea-air 
fronts. When peace comes, flying for pleasure 
and business will gain in freedom and usefulness 
through the use of Edo amphibious float gear. 


A “flick of the switch” extends or retracts the electrically 
operated wheels of Edo Amphibious Floats. 1. Bow wheel fully 
extended—main doors closed. 2. Bow wheel fully retracted- 
all doors closed. 


EDO AIRCRAFT CORPORATION, 
SECOND STREET, COLLEGE POINT, L. I., N. 


EDO FLOAT GEAR 


SERVES THE UNITED NATIONS 
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because it requires no marking along the 
flight course. 

Part I is a field manual with es- 
sential instructions needed for setting 
up the equipment, operating it, and 
analyzing the films for conversion of the 
photographic record to engineering 
data. Part II includes reference ma- 
terial with more detailed instruction 
for the use and care of the equipment. 
It covers the history of the development 
of the method, the geometry and pre- 
cision involved, and the derivation of 
the film analysis charts. Pertinent 
illustrations are grouped at the end of 
the report. Safety Regulation Release 
No. 152, October, 1943. 


Airplane Paint Removers and 
Cleaners. This information has been 
prepared at the request of the Air 
Carrier Division because of cases of 
unsatisfactory experience with paint 
removers and cleaners and the prob- 
able increase in the use of these ma- 
terials, particularly since many air- 
craft in military service are now being 
returned for conversion to civil use. 
Unsatisfactory agents or their im- 
proper use may cause costly damage 
and, in some cases, affect the air- 
worthiness of the aircraft and their 
components. The information is pre- 
sented under the following heads: 
Government Specification Products; 
Proprietary Products; Hints and Recom- 
mendations Regarding Method of 
Application; Wax Content of Paint 
Removers; Tabulation of Paint Re- 
movers and Cleaners; Specification 
Comments. Safety Regulation Release 
No. 165, November, 1943. 


ANC-17 “Plastics for Aircraft.” 
For the information of the aircraft 
industry and other interested parties 
the ANC Technical Subcommittee on 
Plastics under the guidance of the 
Army-Navy-Civil Committee on Air- 
craft Design Criteria has prepared a 
new ANC _ publication, ANC-17, 
“Plastics for Aircraft.” 

It is expected that ANC-17 will be 
placed on general sale at the Govern- 
ment Printing Office, Washington, D.C. 
A notice will be inserted in the Civil 
Aeronautical Journal advising when 
ANC-17 is available at the 
ment Printing Office. 

This publication presents general in- 
formation to assist airplane designers 
in the application of plastic materials 
to aircraft design. The many inquiries 
received from airplane manufacturers 
requesting information on the use of 
Plastics have indicated the need for a 
recommendation of this nature. Safety 
_— Release No. 156, November, 


Strength of Aircraft Elements. 
Amendment No. 1 to the December, 
1942, Edition of ANC-5 has been 
approved by the Technical Committee 
of the Army-Navy-Civil Committee 
on Aircraft Design Criteria. Although 
the general content of ANC-5 remains 
substantially the same, several im- 
portant revisions have been made to 
the! text and to the mechanical-proper- 
ties tables of certain materials. An 
outline of the more important changes 


to ANC-5 as covered by Amendment 
No. 1 follows: (1) The first paragraph 
of Section 1.02 has been revised and 
material inserted, explaining changes 
made by both Army and Navy in re- 
gard to the basis of selection for design 
allowables for certain materials. (2) 
A note has been added to Section 
1.543 giving Army and Navy instruc- 
tions for reducing test results on alu- 
minum alloys to standard values. (38) 
Table 1-1 dealing with grain properties 
of aluminum alloys has been revised. 
(4) The equations for round steel tubes 
under combined loadings in Sections 
4.40 and 4.42 have been modified. (5) 
In Table 4-9 and 4-10 a note has been 
added pertaining to the design of cast- 
ings. (6) Section 5.00 has been revised 
and pertinent material inserted ex- 
plaining changes made in the Alu- 
minum Alloy Mechanical Properties 
Tables. (7) The equations for round 
aluminum-alloy tubes under com- 
bined loadings in Sections 5.40 and 5.42 
have been modified. (8) The text 
material in Section 5.500 dealing with 
allowable shear values for rivets, bolts, 
and pins has been revised. (9) The 
text material in Section 5.501 dealing 
with bearing allowables for aluminum 
alloys has been revised. (10) The Alu- 
minum Alloy Mechanical Properties 
Tables 5-2 through 5-14 have been re- 
vised. (11) Table 5-15, Shear and Bear- 
ing Strengths of Aluminum Alloy 
Rivets and Sheet, has been marked 
obsolete. (12) A note has been added 
at the bottom of Tables 6-5, 6-6, and 
6-9 pertaining to the use of design 
allowables in the design of castings. 
Safety Regulation Release No. 1857, 
December, 1943. 

Fundamentals of Elementary Flight 
Maneuvers. A 66-page booklet fur- 
nishes elementary information on 
flight maneuvers for trainees. Pro- 
cedures that should be followed when 
starting the engine are outlined, and 
instruction is given on taxiing. The 
effect of the controls is explained. 
Sections discuss various types of turns, 
climbs, stalls, approaches, landings, 
and other maneuvers. Civil Aeronau- 
tics Bulletin No. 32. For sale by the 
Superintendent of Documents, Wash- 
ington, $0.20. 


Civil Aeronautics Board 


Annual Report of the Civil Aero- 
nautics Board. The 1942 report of 
the activities of the Civil Aeronautics 
Board, which was submitted to Con- 
gress, has been published. Some of 
the principal developments reviewed 
are: the substantial and vital services 
contributed by air carriers to the mili- 
tary establishments; redirection of the 
Board’s activities toward functions im- 
mediately identified with the war pro- 
gram; wartime control of schedules 
made necessary by the transfer of half 
of the air-line equipment to the Govern- 
ment; establishment of an air priority 
system of air-line travel; safety meas- 
ures adopted to aid in the use of air- 
space by the military and civil organi- 


zations; the continued increase in com- 
mercial air transportation and the im- 
proved financial position of the air 
lines; wartime procedure for authori- 
zations of new service; the adoption of 
new procedure in fixing rates of mail 
compensation to improve and acceler- 
ate disposition of these matters. 

Other activities reported are: the dis- 
position of problems arising through 
the accumulation of profits by air lines 
during the pendency of rate proceed- 
ings; the adoption of new bases in 
computing mail compensation to permit 
the use of all schedules by the Post 
Office Department for the carriage of 
mail, with consequent operational ad- 
vantages to both the Department and 
the air lines but without additional cost 
to the Department; proceedings relat- 
ing to the acquisition of control of air 
carriers by other common carriers. 

Still other developments noted are: 
the broadening of research activities 
to enable the Board to fulfill its duty 
to encourage and develop civil aero- 
nautics and to enable it to handle 
effectively the many problems that will 
arise from the demands upon civil avia- 
tion in the postwar period; the expan- 
sion of air transportation by American 
flag carriers in international service; 
the aid that is being given to carry out 
the Government’s “good neighbor” 
policy in the other American republics; 
modification of Civil Air Regulations to 
guard against sabotage and to provide 
other measures deemed essential to the 
national defense; the functions of the 
Civil Air Patrol in its work in assist- 
ing the military in the national defense. 
For sale by the Superintendent of 
Documents, Washington, $0.30. 


Civil Air Regulations Part 04—Air- 
plane Airworthiness. This regula- 
tion has been amended to November 
1, 1943. It contains 48 pages of text 
and tables under the following general 
heads: General; Definitions; Struc- 
tural Loading Conditions; Proof of 
Structure; Detail Design and Construc- 


tion; Equipment; Power-plant In- 
stallation; Performance; Miscellane- 
ous Requirements. Tables, graphs, 


and drawings occupy the final 6 pages. 
For sale by the Superintendent of 
Documents, Washington, $0.15. 
Uniform System of Accounts for 
Domestic Air Carriers contains de- 
tailed instructions for keeping the 
accounts of domestic air transporta- 
tion companies in accordance with the 
uniform accounting practices pre- 
scribed under the regulations. Gen- 
eral instructions are set forth under 
the following headings: Records; 
Accounting Period; Allocation of 
Revenues and Expenses; Delayed 
Items; Foreign Exchange; Contingent 
Assets and Liabilities; Interpretation 
of Item Lists; Submission of Ques- 
tions. Specific items are set forth as 
follows: balance sheet accounts; oper- 


ating revenues accounts; operating 
expense accounts; income accounts; 
reporting procedure. C.A.B. Form 


2790 Manual 1-1-42. For sale by the 
Superintendent of Documents, Wash- 
ington, $0.65. 
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—7MI. 


Appointment at Seven... 


SEVEN MILES...U?P/ 


Seven miles or more above Nazi earth a big, 
barrel-chested, brutal-looking fighter plane 
has an appointment with a Focke-Wulf. This 
appointment was written down in the engage- 
ment book of the Army Air Forces a long 
time ago, before we had a fighter plane that 
could work effectively at 35,000-40,000 feet. 

Keeping this appointment is—the P41 
Thunderbolt! 

escorting heavy bombers on raids deep 
into Europe ...rolling up combat scores of 2 
to 1, 4 to 1, even 15 to 1 against Germany's 
best fighters. 


In designing a six-ton stratosphere fighter, 
Republic Aviation solved many long-standing 
problems in the field of high speed, high alti- 
tude aircraft. After the war, long distance 
commercial planes will fly more safely, more 
swiftly, more economically— because they'll 
fly high. Republic Aviation Corporation, 
Farmingdale, L. I., N. Y. and Evansville, Ind. 
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The Aeronautical Board 


Army-Navy Aeronautical Specifica- 
tions have been approved by joint 
action of the War and Navy depart- 
ments for use in the procurement of 
aeronautical supplies and become ef- 
fective upon publication of the appli- 
cable ANA Bulletin. They follow a 

eral form comprising the following 
tings: applicable specifications; 
type; material and workmanship; 
general requirements; detail require- 
ments; methods of sampling, inspec- 
tion, and tests; packaging, packing, 
and marking for shipment; require- 
ments applicable to individual de- 
partments; and notes. 


A current list of such specifications 
follows: AN-P-37, hand-operated en- 
ine primer pumps; AN-N-6, aircraft 
fuel and oil servicing nozzles; AN-D-S, 
cellulose nitrate pigmented camouflage 
dope; AN-C-113, cellulose nitrate pre- 
doped airplane cloths; AN-C-90a, true 
air-speed computers; AN-P-51, petro- 
latum; AN-C-115, cotton-back rayon 
twill cloth; AN-C-67a, moisture-im- 
pervious containers; AN-C-112, high 
tear-resisting sateen cotton cloth; AN- 
V-20, air pump safety valves; AN-P- 
5a Amendment-1, electrical position 
indicating assemblies for wheels and 
flaps; AN-D-10, engine exhaust flame 
dampers; AN-V-21, air pump suction 
relief valves; AN-F-31, air pump suc- 
tion relief valve filters; AN-P-50, 
engine-driven air pumps; AN-M-16, 
magnesium-alloy die castings; and 
AN-C-114, new blemished aircraft tire 
casings. 

The following amendmentsand notices 
are also current: AN-C-83 Amend- 
ment-2, protective coatings (for wood); 
AN-G-6 Amendment-1l, lubricating 
graphite grease; AN-VV-P-236, Notice 
No. 1, petrolatum. Other amendments 
cover nylon parachute cloth; aircraft- 
engine fuel, grade 91, and aircraft 
spruce. 

ANA Bulletins have recently be- 
come effective as follows: No. 137d, 
low-temperature lubricating grease, 
Specification AN-G-3a; No. 148, air- 
craft im enamel, Specification AN- 
E-3; No. 102a, cellulose-nitrate lac- 
quer; No. 166, list of standard aircraft 
glossy colors; No. 162, moisture-im- 
pervious containers. 


Army-Navy Aeronautical Standards 
sheets have been issued on the fol- 
lowing general classes of equipment: 
nuts, rivets, elbows, hose assemblies, 
flanges, hose grommets, field flood- 
lighting trucks, receptacles, nozzles, 
light assemblies, lamps, starter-shaft 
dust covers, sleeves, springs, pressure 
gauges, air-pump valves, and fil- 
ters. 

Army-Navy Aeronautical Design 
Standards sheets recently issued cover 
design requirement for engine-data 
plates and smooth-contour master 
auxiliary wheel rim contours. 


The regular monthly index of 
Army-Navy Aeronautical Standards 
includes Army-Navy Aeronautical 
Specifications, drawings, and bulle- 


tins. A numerical list covering Army 
Air Forces and Army-Navy Aero- 
nautical Standard Parts is also revised 
monthly and is supplied to manufac- 
turers who do not require the com- 
plete Standard Book so that their 
files can be kept up to date. 


Bureau of Labor Statistics, 
Department of Labor 


Earnings in Eastern and Midwest- 
ern Airframe Plants, 1942. Com- 
piled from articles appearing in the 
Monthly Labor Review, this report 
is based on the wage data obtained in 
the course of nation-wide study. 
Bulletin No. 728. For sale by the 
Superintendent of Documents, Wash- 
ington, $0.10. 


Post Office Department 


Cost Ascertainment Report for 1942 
shows the cost of carrying and hand- 
ling the several classes of mail matter 
and of performing the special services 
for the fiscal year 1942. It is the 17th 
annual report, compiled in accordance 
with established procedure and sub- 
mitted according to law. In addition 
to the text matter, tables give de- 
tailed figures on revenues and ex- 
penditures for the different classes of 
mail, including air mail. 

An appendix to the report contains 
graphic charts and tabulated figures giv- 
ing a detailed breakdown of the revenues 
and expenses of the department. Re- 
port for sale by the Superintendent of 
Documents, Washington, $0.10; ap- 
pendix price, $0.45. 


Public Roads Administration 


Principles of Highway Construction 
as Applied to Airports, Flight Strips, 
and Other Landing Areas for Aircraft 
are set forth in a 514-page report. 
Information is given on the selection 
of the site, grading, drainage, flexible 
bases and surfaces, rigid pavements, 
and the use of turf on airports. An 
appendix contains Public Roads Ad- 
ministration specifications and tables 
of information on highway construction. 
For sale by the Superintendent of 
Documents, Washington, $1.00. 


War Department 


Biennial Report of the Chief of Staff 
of the United States Army .. July 1, 
1941, to June 30, 1943..... 
port has been issued summarizing im- 
portant events affecting the US. 
Army during the period covered. One 
section refers to the problems and 
accomplishments of the Army Air 
Forces during the war emergency. 
Among the charts furnished is one 
showing the organization of the Army 
Air Forces. For sale by the Super- 
intendent of Documents, Washington, 
$0.75. 


Physiological Aspects of Flying. A 
manual explaining in nontechnical 
terms the various physical and physi- 
ologic problems that arise during 
flying, and furnishing detailed in- 
formation on proved solutions to these 
problems. The effects of high-alti- 
tude flying and pressure changes on 
the human body are described. Other 
sections discuss anoxia, parachute 
descents, oxygen equipment, carbon- 
monoxide poisoning, how changes of 
motion affect the body, airsickness, 
night vision, the effects of extreme tem- 
perature, and types of first aid kits. 
Technical Manual T.M. 1-705, Septem- 
ber, 1948. For sale by the Superinten- 
dent of Documents, Washington, 
$0.15. 

Applied Physics for Airplane Me- 
chanics. This manual for aircraft 
mechanics has been issued to furnish 
elementary information on applied 
mechanics, heat, fluids, aerodynamics, 
electricity, and magnetism. Technical 
Manual T.M. 1-750, September, 1943. 
For sale by the Superintendent of 
Documents, Washington, $0.15. 

Construction of Weather Maps, 
Charts and Diagrams. This supple- 
ment outlines in detail the methods 
for plotting of observation data, for 
entry of analysis, and for preparation 
of supplementary maps, charts, and 
diagrams for all Army Air Forces 
weather stations. The primary pur- 
pose for the outline of these 
methods is to secure uniformity in the 
weather maps, charts, and diagrams 
prepared at Army Air Forces weather 
stations. Supplement Technical Manual 
T.M. 1-235, February 2, 1943. For sale 
by the Superintendent of Documents, 
Washington, $0.10. 


War Production Board 


A report addressed to T. P. Wright, 
as Director of the Aircraft Resources 
Control Office, from the Director of 
the Steel Division outlines the organi- 
zation, responsibilities, and objectives 
of the group in the solution of the 
problems of steel forgings for air- 
craft. It also reviews the activities of 
the Aircraft Scheduling Unit as ap- 
plied to steel forgings. Aircraft Re- 
sources Control Office. 


British Information Services 


A Graphical Method of Calculating 
the Performance of an Airscrew. 
C. N. H. Lock. (Revised edition of 
R. & M. No. 1675.) A rapid method 
of making calculations of airscrew per- 
formance by means of charts is de- 
scribed. The first application is to 
ordinary strip theory calculations on 
the basis of the formulas of R. &. M. No. 
1674. 

Three charts are required for each 
of the radii for which the value of 
thrust grading, etc., are to be derived; 
these depend on the number of blades 
but are otherwise universal, being in- 
dependent of shape of blade section, 
while they do not involve the blade 
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Swidth or blade angle explicity. To 
“these must be added a single universal 
table or curve for each radius, together 
with curves of the lift and drag co- 
Peficient of the blade sections. 

The second application gives a con- 
‘siderable further simplification in that 
‘the charts are required for a single 
Pstandard radius (0.7) only. The ac- 


Feuracy of the second method is in- 


ereased if the lift and drag values are 
Pdeduced by analysis of observations 
on actual airscrews, an analysis which 
ean be performed rapidly by means of 
Pthe charts. Such an analysis of the 
"results of the wind-tunnel tests of 
high pitch airscrews shows that the 
' method will give reasonably consistent 

results over a range of pitch ratio from 
'03 to 2.5 and over the range of blade 

widths and number of blades likely to 


(Continued from page 11) 


F cies in the exchange of reports from the 
! synoptic network several times daily on 


land, at sea, and in the air, not only 
" over the United States and its territories 
Daily 
' weather maps for the hemisphere or the 

globe are indispensable to international 
"air commerce. 


INTERNATIONAL PATTERN 


Weather is an international matter. 
Air masses that produce it do not stop 
at international boundaries. In gen- 
eral, however, weather is regarded as 
the property of the nation where it 
occurs and weather observations must 
usually be obtained by exchange of 
information with the country con- 
cerned. The prevailing national poli- 
¢ies prevent organization of a single 
global network, suggested in a preceding 
paragraph as the meteorologic ideal, and 
practical economy, 2s well as national 
policy, prevents the establishment. of 
duplicate synoptic station networks 
turoughout the world by the major 
powers. The international exchange 
of weather reports for common use of all 
nations in times of peace is therefore a 
logical arrangement. To serve their 
purpose in the comparative methods and 
techniques of synoptic meteorology, it is 
hecessary to standardize international 
observations, units of measurement, 
forms of reporting, and related prac- 
tices. Communications channels must 
be extensive in coverage and prompt in 
transmission. Collection centers to proc- 
ess and disseminate the reports must be 
suitably situated and adequately staffed. 
In some countries meteorology is further 
advanced than in others. An inter- 
national plan perhaps similar to that 
for the North Atlantic Ice Patrol is 
needed to give weather observations and 
reports at sea and on land where the 
country concerned is unable to furnish 
them. Other questions arise from the 

ifferences in national policies pertaining 
to government ownership and operation 


occur in practice. Changes of blade 
section and also of plan form and twist 
may be allowed for if necessary by modi- 
fying the lift and drag curves. 

The accuracy of application of the 
second method to full-scale airscrews 
may be improved by basing the lift 
curves on full-scale values of power, 
speed, and revolutions. A table of 
lift and drag values for four shapes of 
section and a range of tip speeds has 
been based on two N.A.C.A. reports. 

Tables are included (Table 1) giving 
data for the construction of charts for 
two- and three-bladed airscrews at 
the following seven values of the 
radius: zx = 0.3, 0.45, 0.6, 0.7, 0.8, 
0.9, and 0.95. Actual charts are given 
for two-, three-, and four-bladed air- 
screws, for the standard radius 0.7 only, 
for use in the simplified method. The 


of air carriers. In some respects 
meteorologic responsibility cannot be 
separated from responsibility for opera- 
tions, dispatching, and traffic control; 
in others, it rests with government for 
reasons of national interest and public 
welfare. Questions of weather operat- 
ing minimums are involved as well as 
other safety considerations. Inter- 
national agreements are needed to pro- 
tect the company with high operating 
standards in meteorology from unfair 
practices of competitors who may be 
inclined to disregard official weather 
information. Equitable practices that 
take into account operating and meteoro- 
logic responsibilities should be estab- 
lished whether these rest solely with 
government or partly with private 
companies. Inevery country a national 
meteorologic authority is necessary to 
operate the basic reporting network and 
provide standard weather service, in- 
cluding forecasts and warnings for 
general guidance. 


Procedures 


Meteorologic services will be expected 
to solve different problems on different 
routes, and there must be agreement as 
to the procedures wherever international 
boundaries are crossed. Routes across 
polar regions will call for special in- 
formation of temperature and_ icing 
conditions. Routes through the tem- 
perate zones will experience the fre- 
quent changes in wind, visibility, cloud 
ceiling, and other flying conditions, 
typical of the United States with its 
succession of extratropical cyclones. 
The relatively fair weather routes of 
tropical regions will place emphasis 
primarily on wind reports at flying 
levels, although during some seasons 
reports of hurricanes will be important. 
In equatorial regions reports of the 
frequently heavy rain squalls of the 
intertropical zone will be of interest to 
operators when these storms develop 
into proportions that make it difficult 
for the pilot to find his way around ex- 
cept by study of an adequate weather 
map. 


tables for the simplified method (Table 
2) also include six blades and infinity 
blades. 

A brief account is given of a method 
recently published by Driggs of calculat- 
ing the performance of a constant-speed 
(variable-pitch) airserew when the 
power input is given and the blade angle 
unknown. The additional charts neces- 
sary for this purpose are included. 
Ministry of Aircraft Production, Aero- 
nautical Research Committee, R. & M. 
No. 1849, British Information Services, 
New York, $3.25. 

Vocabulary of German Military 
Terms and Abbreviations. A vocabu- 
lary of German military terms pub- 
lished in revised form. A number of 
new words and meanings, many of 
recent origin, have been added. The 
War Office, General Staff, $1.05. 


These general features of meteorology 
related to air commerce between na- 
tions have been reviewed to bring out 
the special international aspects of the 
subject. Meteorologiec service is in- 
herently a matter of world-wide co- 
ordination. Its problems need not be 
examined in detail here; there are 
international organizations that have 
been assigned this task. Before the war 
the International Meteorological Organi- 
zation worked toward adoption of 
uniform standards in synoptic meteor- 
ology and coordination in the exchange 
of weather information among nations. 
These objectives have been advanced in 
some respects by special governmental 
agencies since the war began. It is 
certain that world weather is such that 
adequate meteorologic service cannot be 
had by independent national action but 
only through international coordination. 
The steps that should be taken in plans 
and agreements on air commerce be- 
tween nations may be stated in general 
thus: 


(1) Extend and integrate (including 
standardization) the basic network of 
synoptic weather stations throughout 
the world. Establish stations in regions 
that now have large “blind” areas on 
land or at sea. 

(2) Organize an in-flight reporting 
system to amplify synoptic reports 
where the network is inadequate. 

(3) Standardize terminal spot weather 
reporting methods and related pro- 
cedures. 

(4) Provide adequate communication 
channels for international exchange of 
weather reports. 

(5) Agree that basic synoptic reports 
of all kinds shall be available for com- 
mon use of recognized interests of all 
nations. 

(6) Encourage technical improve- 
ments and research in meteorology and 
give wide dissemination to improved 
techniques in the interest of general 
advancement of weather forecasting 
and other forms of meteorologic serv- 
ices. 


| 
| 

| 

| | 

: | 


Vonventional Enqine lypes — 


Why Ranger Turns The Power Plant Upside Down 


The Ranger Aircraft Engine is unique. easier access to the power plant of the airplane. 


It is the only inverted, in-line, air-cooled engine in pro- That the Ranger Engine fills the bill on these 3 vital 


duction today. counts . . . and on others, too . . . is attested by the 

Fairchild engineers worked ten years developing and fact that the U.S. Army Air Forces have chosen Ranger- 
powered planes, the famous Fairchild PT-19’s and 
AT-21’s, for the task of training quickly thousands of 
pilots and aerial gunners. 


perfecting this outstanding inverted power plant. They 
sought a practical engine design that would: 
. Make flying safer by giving the pilot greater vision 
than is possible with conventional engines. 
P When Fairchild engineers turned aircraft engines up- 
side down and produced the Ranger, they did it with 
an eye to safer, speedier, more efficient sky travel— 
another example of Fairchild’s ‘touch of tomorrow in 
the planes of today.” 


. Increase efficiency of performance by reducing and 
streamlining the air-resisting frontal area. 

. Simplify the usually complex task of maintenance 
and daily inspection (a vital safety factor) through 


BUY U.S WAR BONDS AND STAMPS 


ENGINES 


Division of Fairchild Engine and Airplane Corporation - Farmingdale, Long Island 
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Tomorrow We Fly 


William B. Stout and Franklin M. Reck 


Contents: Bringing Us Up to Date; 
Traveling Tomorrow’s Airline; Taking 
Care of Tomorrow’s Traffic Jam; Flight 
Safety After the War; Private Flight 
Up to Now; Traveling by Helicopter; 
Airplanes on the Highway; What Air 
Express Will Cost; The Battle for Air 
Cargo; Aviation to Colonize the World; 
How the Airplane Will Affect Other 
Products; International Airlines Up to 
Now; Polar Routes for Tomorrow; 
What International Travel Will Be Like; 
Contest for Air Routes; After To- 
morrow, What? 

No one better than Bill Stout could 
write a book giving a prophetic view of 
what the airplane of the future may be 
like. For many years he has been mak- 
ing predictions and helping them to 
come true. In this book he and his as- 
sociate author see air travel growing to 
almost unbelievable size, with comforts 
and speeds increasing to meet the de- 
mands of the public. He foresees the 
helicopter selling at $700, and space for 
100,000 of them to land on roofs of 
New York City alone. The roadable 
airplane, of which he has always been a 
proponent, will come after the war, and 
other types of private airplanes will 
provide a great market for the aircraft 
industry. Express, cargo, and mail will 
increase to great loads for the air 
lines. 

The influence of this expansion of the 
use of the airplane on the world of to- 
morrow and the changes it will make in 
bringing countries closer together, of 
shrinking the lines of transportation, 
and of opening of new Great Circle 
routes are all considered, with the back- 
ground of long experience. It is a book 
that embraces the ideas of the visionary 
tempered by the caution of one who 
hopes to have a part in making the 
dream a practical reality. Thomas Y. 
Crowell Company, New York, 1943; 
160 pages, $2.00. 


Brassey's Naval Annual 1943 


Edited by Rear Adm. H. G. Thursfield 


Contents: A Naval Chronicle of 1942; 
Foreign Navies; The War on Shipping 
and Supplies; Air Operations and the 
War at Sea; The Modern Conception 
of Sea Power; The U-boat War; Sub- 
marines and Light Coastal Craft in 
1942; U.S. Navy, Official Documents; 
Sea Power and the Air Weapon; Dimen- 
sions and Particulars of Ships of the 
Larger Navies; Ships of the Lesser 
Navies: _Flotillas of the World; Ship- 
Borne Aircraft; Diary of Naval Events, 


Books reviewed in this 
section may be borrowed 
without charge from The 
Paul Kollsman Library, 
Institute of the Aero- 
nautical Sciences, 1505 
RCA Building West, 
30 Rockefeller Plaza, New 
York 20, N.Y. 


1942; First Lord’s Statement of Navy 
Estimates, 1943; Principal Naval Offi- 
cials, British and Foreign; British and 
Foreign Naval Attachés. 


This standard reference book on the 
navies of the world indicates by its atten- 
tion to “air power” that the naval mind, 
confronted with the results that have 
been achieved by torpedo and bombing 
aircraft, is now, more than previously, 
glad to admit that the airplane is hav- 
ing an important effect on naval, as well 
as military, tactics and strategy. 

Oliver Stewart, the well-known Eng- 
lish writer on aeronautics, contributes a 
chapter on ‘Air Operations and the 
War at Sea.” Writing for a book that 
is essentially a naval handbook, he 
would not be expected to take the air- 
man’s point of view against naval opin- 
ion. He prefers to see in the early 
operations of the war a transition of 
ideas which marked the final abandon- 
ment of extreme all-air theories and the 
adoption of the theory of the ‘‘balanced 
force.’ He describes the gradual im- 
provement of British naval aircraft. 

Another chapter by an anonymous 
writer on ‘Sea Power and the Air 
Weapon”’ is largely devoted to combat- 
ing Major de Seversky’s ideas of air 
power. It is an exposition of the con- 
servative naval attitude toward the air- 
plane. 

The reference section is replete with 
detailed descriptions of all types of war- 
ships of all countries, including aircraft 
carriers. The dimensions, speed, range, 
and armament of British, American, 
German, and Japanese ship-borne air- 
craft are given in tabular form.. The 
Macmillan Company, New York, 1943; 
$5.00. 


American Heroes of the War in 


the Air 


Howard Mingos 


Contents: Pearl Harbor; The Philip- 
pines and Java; Our Navy Takes First 
Offensive; The First Raid on Japan; 
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The Battle of the Coral Sea; The 
Battle of Midway; The Campaign in 
the North Pacific; The Fight for Island 
Air Bases; American Wings Over Asia; 
North Africa and the Mediterranean; 
The Air Campaign Against Germany; 
Our World-Wide Lines of Supply. 


An ambitious and worthy purpose has 
been served by the longtime author of 
the Aircraft Year Book in assembling 
what might be properly called “Who’s 
Who in American Heroism.” After 
brief sketches of the action that oc- 
curred in battle and transport areas, a 
list is given of the officers and enlisted 
men who received medals for service and 
valor. Many citations are given in full, 
but in most cases only the name, home 
city, and award are given. Over 6,000 
Americans are cited who have made rec- 
ords worthy of commendation. 

Although every effort was made to 
secure the names of all those who had 
been decorated up to the middle of 1948, 
a second and probably more volumes 
will be needed to keep the records com- 
plete, this expansion depending on the 
duration of the war. 

These well-illustrated volumes may 
well be considered the most authentic 
account of the heroic achievements of 
our Army, Navy, and Marine airmen in 
this war. Lanciar Publishers, Inc., New 
York, 1943; 557 pages, $10. 


The Flight Testing of Production 
Aircraft 


J. A. Crosby Warren 


Contents: The Purpose and Principles 
of Testing—The Effect of War on Test 
Procedures—The Test Pilot’s Relation- 
ship with the Factory Management, 
with A.I.D. and Works Inspection De- 
partment; Airframe Tests and Fault 
Analysis—Ground and Cockpit Tests— 
Testing Flying Controls—Checking Per- 
formance; Engine and Airscrew Tests 
and Fault Analysis—Ignition and Car- 
buration Tests—Checking Engine Per- 
formance and Cooling—Airscrew Tests, 
Including Feathering; Tests and Fault 
Analysis for Ancillary Equipment— 
Retractable Undercarriages—Auto- 
matic Pilot—Armament and Wireless— 
Hydraulic, Electric and Pneumatic Ser- 
vices; Instrument Testing—Tests Prior 
to Installation—Air Test for Flying In- 
struments and Engine Instruments— 
Analysis of Instrument Faults; Check 
Tests for Aircraft After Storage or After 
Shipment; For Operating Pilots of the 
R.A.F. and of Air Operating Compa- 
nies—F or Private Owners and Managers 
of Flying Clubs and Schools—Tests 
Suitable for Operating Pilots Who Wish 
to Keep Their Aircraft in the Best Pos- 
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MASS-PRODUCTION WELDING 


@ Time-saving, money-saving mass-production methods are 
employed throughout our manufacture of welded steel tube, 
tubular parts and assemblies for the transportation industry. 
Notable are double fixtures for the final welding of bomber 
motor mounts. Your jobs benefit by these advanced methods. 


AMERICAN METAL PRODUCTS COMPANY 


5959 LINSDALE AVENUE, DETROIT 4, MICHIGAN 
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sible Trim; Short and Approximate 
Method of Reducing Production Per- 
formance Checks to Corrected Perform- 
ance (for Comparative Purposes), in 
Standard Atmosphere; Factors Affect- 
ing the Standard of Testing—General 
Syllabus of Production Tests—The 
Relative Importance of Individual Tests 
on Different Classes of Aircraft; The 
Recording, Analysis and Control of 
Recurring Faults. 


A manual on the principles and meth- 
ods of testing production aircraft has 
been written for test pilots and those 
having to do with the manufacture of 
airplanes. The general faults likely to 
occur in the air frame and engine are 
described. From the experience gained 
in analyzing these general faults, the 
reader is expected to be able to deal 
with details that are not described. By 
consolidating in one volume the impor- 
tant aspects of production testing, the 
author has produced a book intended to 
be of value to pilots, engineers, and 
others engaged in the routine prepara- 
tion for delivery of individual aircraft. 
Sir Isaac Pitman & Sons, Ltd., London, 
1948; 131 pages, $3.00. 


Air Acrobatics Are Easy 


D. J. Brimm 


Contents: Equipment; Stresses Dur- 
ing Acrobatics; Sequence of Maneu- 
vers; General Precautions; The Pre- 
cision Spin; The Spin Over the Top; 
The Spin Underneath; The Power 
Stall; The Falling Leaf; The Pylon 
Eight; The Chandelle; The Wingover; 
The Lazy Eight; The Hammerhead 
Stall; The Whip Stall; The Loop; The 
Loop with Quarter Roll; The Cuban 
Eight; The Slow Roll; Inverted Co- 
ordination Exercises; The Inverted 
Spin; The Half Slow Roll; The Half 
Roll and Reverse Roll Out; The Im- 
melmann; The Snap Roll; The Split §; 
The Vertical Reverse. 


This pocket manual on aerobatics was 
ered as an aid to flight instructors. 
t contains techniques in the perform- 
ance of aerobatics ordinarily omitted 
from books on the general subjects of 
flying and has been written with the 
object of enabling the student pilot to 
learn aerobatics quickly. 

Furnished with the manual is an in- 
structional cardboard device with pic- 
tures, called the “aerobatic trainer,” 
with which the visual effects of an air- 
plane performing aerobatic maneuvers 
can be reproduced. McGraw-Hill Book 
Company, Inc., New York, 1943; 133 
pages, $2.50. 


Flying the Weather 


_ Contents: A Pilot’s Weather Observa- 
tions; Air Mass Weather; Cold Front 
Weather; Warm Front Weather; The 
Movement of Weather; First Principles 
of Fight Planning; Flight Planning 
Based on Wind Aloft; Flight Planning 
for Fog and Low Ceiling Weather; 
Flight Planning for Thunderstorm 


BOOKS 


Weather; Flight Planning with Icing 
Conditions. 

A text and workbook written for avia- 
tion cadets who have completed an in- 
troductory course in aerology and have 
entered the second phase of their train- 
ing. An elementary understanding of 
the nature and behavior of the atmos- 
phere in its relationship to flying is re- 
quired. The characteristics of air mass 
and fronts are briefly reviewed, as are 
the conditions under which weather 
hazards to flight are encountered. Em- 
phasis is placed on acquainting cadets 
with specific, actual weather situations 
and flight-planning problems. 

Flying conditions in air mass and 
frontal weather are portrayed by use 
of weather maps, weather reports, and 
pictorial cross sections correlated with 
maps and based upon surface and radio- 
sonde observations and pilots’ reports. 
Familiarity with sources of weather 
information for pilots is increased by 
report decoding, map completion, and 
forecast-reading exercises. Directions 
are included for observation and inter- 
pretation of the current weather in its 
relation to flying. Flight-planning 
problems are set to actual weather situa- 
tions. Issued by Training Division of 
the Bureau of Aeronautics, U.S. Navy, 
1943; 73 pages $0.55. 


Aircraft 


Fundamentals for the 
Mechanic 


James M. Markley 


Contents: Sketching and Blueprint 
Reading; Shop Mathematics; Theory 
of Flight and Design; Airplane Con- 
struction and Materials; Hydraulics; 
Electricity; Proveller Operation and 
Maintenance; Engine Principles. 


Intended as a basic course for those 
who have never performed mechanical 
work, this book gives information on 
the fundamentals of airplane construc- 
tion, maintenance, and operation. The 
first chapters contain a sufficient amount 
of sketching, blueprint reading, and 
shop mathematics for the student to 
understand the material in the chapters 
following. McGraw-Hill Book Com- 
pany, Inc., New York, 1943; 345 pages, 
$4.00. 


Little Known Facts About the 
Air Transport Industry 


In this fifth annual edition the air 
transport industry of the United States 
makes a report concerning its common- 
carrier operations from 1926, when it 
was established, through 1942. The 
information about 1942 operations 
covers only the domestic common- 
carrier activities of the air lines, omit- 
ting details on the military services per- 
formed at home and abroad, the training 
program for personnel, the maintenance 
and modification work for Army 
and Navy planes, and scores of other 
jobs done for the armed forces. It is 
not intended to record the important 
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official passengers carried, the officers: 
and enlisted men brought home for fur- 
loughs or hospital treatment and re- 
turned to duty, or the millions of V- 
mail letters, medical supplies, and mili- 
tary material flown to world-wide 
battle fronts. 

Statistics are presented in the form 
of charts and figures showing passenger 
traffic and revenue, air-mail operations, 
express volume and mileage, airway 
distances, fuel consumption, and nu- 
merous other details, on a year-to-year 
comparative basis. The Air Transport 
Association of America, Washington, 
D.C., 1943; 25 pages, $0.15. 


Navigation 


Lyman M. Kells, Willis F. Kern, and 
James R. Bland 


Contents: Fundamental Mathematics 
for Pilots; Instruments; Charts; Pi- 
loting; Navigation Aids, Rules of the 
Road, Tides and Currents; Ship and 
Plane Maneuvers; Review of Spherical 
Trigonometry; Sailings and Nautical 
Astronomy; Time; Air Almanac; Me- 
ridian Altitude; Fix; Nautical Astron- 
omy and Star Identification; Loga- 
rithms; Range Finder; The Hagner 
Planetarium. 


This book is offered as a complete 
course in which the mathematical back- 
ground for each theory of navigation is 
set forth and treated by means of clear 
exposition. An examination of the text 
will reveal that simplicity has been ob- 
tained by a logical arrangement of 
material and careful preparation for 
each development. The aim of the 
author has been to present the latest 
methods used in navigation practice. 
‘Independent treatment of each naviga- 
tional theory, illustrative examples, and 
numerous figures and diagrams are 
features. Detailed treatment is given 
of the four important methods of solv- 
ing the spherical triangle. The basic 
review material on mathematics has 
been selected so that the student will 
gain needed mathematical knowledge 
while becoming familiar with essentia 
concepts and procedures of navigation. 
A graded set of exercises follows each 
important topic. McGraw-Hill Book 
Company, Inc., New York, 1943; 470 
pages, $5.00. 


Aircraft Electrical Engineering 
F. G. Spreadbury 


Contents: Aero-Engine Ignition; The 
Design, Construction, and Testing of 
Ignition Apparatus; Aircraft Genera- 
tors and Motors—Direct Current; Al- 
ternating Current in Aircraft; Voltage 
Regulation in Aircraft; Radio Supply 
in Aircraft; Ripple-Smoothing Cir- 
cuits and Ripple-Voltage Measure- 
ments; Permanent Magnets and their 
Application in Aircraft; Aircraft Py- 
rometry. 


The application of electrical engineer- 
ing to aircraft is dealt with in a book 
written for the purpose of providing the 
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CURCUIT BREAKERS 


can pilots 


It's up to us on the production front to.see that those on the Rey 


a fighting front return safely to their home bases to fly again on book wot 
+ other missions. This unit is the only fully magnetic aircraft circuit Voluntee 
breaker and provides one positive source of protection for motor It car 
radio, lighting and control circuits — any one of which is vital to Tigers w 


successtul operations. merged 
& record 


It is small; 2-5/16”" high (exclusive of handle and terminals), parallel 
2-3/8" long, B65" wide .. . It is light in weight; 4-1/2 oz... . It rememb¢ 
operates in temperatures from 60° to +2009 F... It is vibra- ment of 
tion proof and shock resistant ... It opens instantly on short | the com 
circuits but delayed permits harmless overloads. Specify and gsc 
stall Heineman Magnette Circuit Breakers. limited 
CIRCUIT BREAKER decision: 
Subsidiary to Heinemann Electric Co. The 
Inc., N 
$2.75. 


engineer with an adequate basis for de- 
ign purposes. The standard of elec- 
trical knowledge required for persual 
of the test is of an intermediate charac- 
ter, and the reader will require a knowl- 
edge of calculus. The author was a 
former lecturer in physics and mathe- 
matics at the Working Men’s College, 
London, and the text is based on some 10 
years of experience in the application of 
electrical engineering to aircraft prob- 
lems. An examination of the chapter 
heads will reveal the broad scope of the 
treatment. Sir Isaac Pitman & Sons, 
Ltd., London, 1943; 272 pages, $6.00. 


Airplane Performance and 
Operation 
R. Dixon Speas 


Contents: Standard Atmosphere; En- 
gine-Control Procedures; Power Rat- 


Book 


Four Miles South of Kitty Hawk; 
Warren McArthur Corporation, New 
York, 1943; 85 pages. 

This brochure is the second edition 
and brings the history of flying up to Oc- 
tober, 1943. The Almanac of the Air 
outlines the progress of aeronautics 
up to the sticcess of the Wright Brothers. 

The story of their work is given 
largely by quotations from their state- 
ments. The achievements of Glenn H. 
Curtiss, Glenn L. Martin, and other 
pioneers are recorded in short, pithy 
paragraphs. 

To bring the history up to date, the 
events of the Battle of Britain and re- 
ports of the war in the air on all fronts 
are sketched. 


With General Chennault: The Story 
of the Flying Tigers, by Robert B. 
Hotz, with assistance of George L. 
Paxton, Robert H. Neale, and Parker 
8. Dupouy; Coward-McCann, Ine., 
New York, 1943; 276 pages, $3.00. 

The authors of this history of the 
Flying Tigers decided that there should 
bean authoritative history of the Ameri- 
can pilots who served in China, and they 
pooled their information with the hope 
that any royalties from the sale of the 
book would be given to the American 
Volunteer Group Memorial Fund. 

Tt carries the story of the Flying 
Tigers up to the time that they were 
merged into the Army Air Forces. It is 
& record of air fighting that has no 
parallel in history and will always be 
remembered as an outstanding achieve- 
ment of airmen. It is fortunate that 
the complete record of the AVG is now 
available. It will show what a resource- 
ful pilot leader can accomplish with 
mited equipment, under the most diffi- 


cult conditions, if left to make his own 
ecisions, 


The Grim Reapers, by Stanley 
Johnston ; KE. P. Dutton & Company, 
7 New York, 1943; 221 pages, 


BOOKS 


ings and Engine Operation Procedures; 
Power Control; Operating Wrights and 
Speeds; Take-off and Landing Dis- 
tances; Rates of Climb; Long-range 
Flight Technique; Flight Planning; 
Altimeter Settings; Navigational Com- 
puters; Airplane Loading; Conver- 
sion Charts. 


This manual, written for the purpose 
of instructing flight crews in the various 
technical factors affecting airplane per- 
formance and operation, deals basically 
with the science of getting the most out 
of an airplane—of determining the con- 
ditions of engine operation that will pro- 
duce a given desired result and of de- 
termining what can be done, both with 
the engine and with the air frame, with- 
out infringing upon the desired margins 
of safety. McGraw-Hill Book Com- 
pany, Inc., New York, 1943; 121 pages, 
$1.50. 


Notes 


The success of Queen of the Flat Tops 
is reflected in this book by the same 
author. He not only gives the history 
of a famous Navy fighter squadron as 
seen through the eyes of the commander, 
Lt. Comdr. James H. Flatley, but sur- 
rounds their achievements by a back- 
ground of air warfare in the Pacific from 
the battles of Midway and Coral Sea 
through the air and naval engagements 
by which Guadalcanal was won. 

It is from such books that an inti- 
mate acquaintance is formed with the 
pilots who are winning such notable 
victories. Their courageous combat 
attacks on an enemy having superior 
numbers are adding laurels to the rec- 
ords made by airmen in this war. The 
part they have taken in the intricate 
strategy in the Pacific comes into clear 
focus in the chronologic accounts of 
naval engagements in which air forces 
had a predominant role. 


The Suzy-Q, by Priscilla Hardison 
with Anne Wormser; Houghton 
Mifflin Company, Boston, 1943; 170 
pages, $2.00. 

The wife of the pilot of this famous 
B-17 tells the story of its epic flight 
around the world, its combat exploits, 
and its safe return home. Interwoven 
with the history of the plane are sketches 
of its crew and their observations on the 
events they saw in Java, Australia, and 
the Southern Pacific. It abounds with 
human interest as well as the spirit of 
the Air Forces. After reading this book 
the reader will be well informed about 
the duties and qualifications of each 
member of the crew of a Flying Fortress. 


The Russian Army, by Walter 
Kerr; Alfred A. Knopf, New York, 
1944; 257 pages, $2.75. 

This book destroys the legend that 
little is known about the Soviet Army 
or its officers. This observing corre- 
spondent gives enough biographic in- 
formation about the leading military 
figures in the Russian war to make them 
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real poeple instead of names. The or- 
ganization of the military command, 
from the supreme command under Sta- 
lin down to the guerillas, is described in 
detail and gives understandable reasons 
why there has been such secrecy about 
military operations 

The author’s admiration for the con- 
tinuous offensive of the Russian infantry 
and artillery is not so strong for its 
aviation and cavalry. He admits that 
it is almost impossible for a foreigner 
to write much about the Red Air Force 
but leaves the impression, spread by 
other observers before the war, that 
while the pilots were excellent the equip- 
ment was not so good as the German and 
British airplanes. They excelled in the 
cold of the winter when they could use 
skis. In spite of limitations there is an 
excellent description of the leaders and 
airplanes of the Red Air Force. 

The battles of Moscow and of Lenin- 
grad are followed in great detail. Allied 
aid is emphasized and the prediction is 
made that when the time is opportune 
Russia will be at war with Japan. 


Ammunition, by Melvin M. John- 
son, Jr., and Charles T. Haven; 
William Morrow and Company, New 
York, 1943; 361 pages, $5.00. 

The makers of guns blame malfunc- 
tioning on the cartridge makers, the 
latter criticize the former, and the 
soldier swears at both when his gun 
jams. This encyclopedic work on the 
cartridge will give users of arms a 
clearer understanding of the historic 
development of ammunition, its charac- 
teristics and functions. Numerous 
tables give complete data on the ballis- 
tics and other necessary information 
about the cartridge. The contents of 
the book will be a useful addition to any 
aircraft gunner’s course of instruction. 


From Hell to Breakfast, by Carl 
Olsson; The Macmillan Company, 
New York, 19438; 143 pages, $2.50. 

A series of stories of British pilots and 
other service men in the different com- 
mands. The correspondent-author has 
tried to catch the spirit of each man by 
using his own words as nearly as pos- 
sible. The result is vivid tales of bomb- 
ing, patrol, ferrying, and fighting. An 
unusual chapter is about an antiair- 
craft command and how it operated in 
a night “blitz.’”’ The stories are short, 
told mainly by men who are doing some 
of the war’s less publicized jobs. For 
this reason the book takes the reader out 
of the beaten path of war tales. 


Dilbert, by Lt. Robert C. Osborn; 
Coward-McCann, Inc., New York, 
1943; $1.75. 

A series of cartoons created for the 
Navy Department. By showing what 
not to do in an airplane, the pictures 
indirectly show air force cadets what. 
they should do. 


Military Japanese, by Yukuo Uye- 
hara; P. D. and Ione Perkins, South 
Pasadena, Calif., 1943; 85 pages, 
$2.50. 

A manual on the Japanese language, 
published for the Armed Forces, con- 
tains the essentials of Japanese, particu- 
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larly those terms necessary when asking 
military questions and examining cap- 
tives. The manual is divided into three 
sections covering language lessons, help- 
ful material for interpretation and 
translation, and an English-Japanese 
dictionary of military terms. 


Die Korrosion Metallischer Werk- 


stoffe (The Corrosion of Metals); 
edited by Oswald Bauer, Otto 
Kroehnke, and Georg Masing; Ver- 
lag von S. Hirzel, Leipzig, 1936- 
1940; published and distributed by 


authority of the Alien Property Cus- 
todian by Edwards Brothers, Inc., 
Ann Arbor, Mich., 1943. Vol. I, 
Die Korrosion des Eisens und Seiner 
Legierungen (Corrosion of Iron and 
Its Alloys), 560 pages, $13.65; Vol. 
II, Die Korrosion von Nichteisen- 
metallen und deren Legierungen (Cor- 
rosion of Non-Ferrous Metals and 
Their Alloys), 901 pages, $22.50; 
Vol. III, Der Korrosionschutz Metal- 
lischer Werkstoffe und ihrer Legier- 
ungen (Protective Measures Against 
Corrosion of Metals and Their Al- 
loys), 615 pages, $14.50; Set, $49.75. 

In these volumes corrosion is under- 
stood to be a destruction of the metallic 
body which starts on its surface under 
the nonintentional influence of chemical 
agents. A distinction is made between 
intentional and nonintentional influence, 
the former inferring deliberate exposure 
for research purposes. The scope of 
these books is limited to the treatment 
of nonintentional corrosion. The sub- 
ject is treated in great detail, defining 
the different kinds of corrosion, the 
chemical reactions taking place, and 
other physical phenomena. 


Analysis and Design of Airplane 
Structures, by Elmer F. Bruhn; 
John 8S. Swift Company, Inc., Cin- 
cinnati, 1943; $4.50. 

The third edition of a book originally 
published under the title Airplane Struc- 
tural Design contains some additional 
material. Revisions have been made 
in the chapter on the design of steel and 
aluminum-alloy tubes as column and 
tension members. These revisions were 
made by permission.of The Aeronauti- 
cal Board, by using the latest recom- 
mendations of ANC-5. 

The book represents material issued 
by the author in the form of notes to 
his students in beginning classes in air- 
plane structure, comprising more than 
175 example problem solutions, with 
over 1,000 figures and sketches intended 
to help explain the basic theory, as well 
as the solutions and the results of the 
solutions. 

The first few chapters of Part A con- 
sist of a review of statics, with empha- 
sis on the aeronautical connection. 
The remainder of Part A deals with more 
advanced applications of the fundamen- 
tals of statics and continuity, with many 
applications to typical airplane prob- 
lems. Part B summarizes the general 
information and theories for determining 
and estimating the buckling and ulti- 
mate strength of thin sheet units. Part 
C deals with the application of the 
theory and information in Parts A and 
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Services 
of the 


Aeronautical Archives 
of the 


Institute of the Aeronautical Sciences 


The services of the Acronautical Archives are available 
to all members of the Institute, to Corporate Members, to 
advertisers in the AERONAUTICAL ENGINEERING REVIEW 
and, under usual library limitations, to the public. Four 
specialized services are available. 


The Paul Kollsman Library 


This lending library service makes available, without 
charge, the latest and more important aeronautical books. 

As far as the facilities permit, any person in the United 
States over 18 years of age who can furnish references that 
certify to his or her responsibility may become a member of 
the library. 

Members may request the loan of any aeronautical or 
technical book they wish to borrow. Through an ex- 
change agreement with the Engineering Societies Library, 
any book on general engineering may be borrowed from its 
great collection of over 160,000 volumes. 

A photostating service is available at usual library rates. 

Applications for membership in the library and further 
information will be sent on request. 


The Burden Reference Library 


This reference library contains over 14,000 aeronautical 
books, magazines, pamphlets, photographs, reports, and 
clippings gathered from world-wide sources and is one of 
the most complete acronautical libraries in the world. 
Material from this library is not available for loan but may 
be used for reference purposes at the Aeronautical Archives. 


The Pacific Aeronautical Library 


6715 Hollywood Boulevard 
ollywood, California 


Established in cooperation with the aircraft companies 
the library serves. The leading aircraft companies in or 
near Los Angeles participate in its support and operation. 

This service library for aeronautical research is available 
to the public for reading privileges. Source material in- 


cludes aerodynamic and structural research reports, as well 
as books on drafting, production methods, history, and al- 
lied sciences. It furnishes books, periodicals, and pamphlet 
material to the participating aircraft companies to supple- 
ment their engineering libraries. 


The Aeronautical Archives 
Technical Information Service 


This service has experienced personnel under the super- 
vision of trained aeronautical engineers to compile any in- 
formation desired. The services range from listing special- 
ized reference books to the preparation of exhaustive 
bibliographies, digesting of reports, and general surveys of 
any aeronautical subject. Some of the available services 
are: 


Bibliographies on any aeronautical subject. 

Reports on any aeronautical subject. 

Digests of aeronautical books, papers, periodicals, and refer- 
ences. 

Translations. 

Engineering investigations of special aeronautical subjects. 

Biographies of individuals engaged in aeronautics. 

Photostats of any aeronautical or general engineering mate- 
rial. 

Microfilms made on special order. 

Photographs made from the Institute's photographic collec- 
tion. 

Drawings and tracings made. 


In addition to the services mentioned any commission 
which comes within the scope of the Service will be ac- 
cepted. Special arrangements may be made for work re- 
quiring several weeks or months. 

Translators are available for accurate transcriptions of all 
foreign language data. Translations are carefully edited 
by trained engineers. 

Reproductions of any material in the Aeronautical Ar- 
chives of the Institute may be ordered at standard photostat 
fates. 


INSTITUTE OF THE AERONAUTICAL SCIENCES 
1505 RCA BUILDING WEST 
30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 
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B to the design of typical airplane parts 
and units. Part D is devoted to the 
loads on an airplane but at present is 
limited to the loads on the wing and 


body. 


The Transport License Method, 
Text N. 1, The Airplane, by Frederick 
B. Thompson; Thompson Aviation 
Publishers, Detroit, 1943; 127 pages. 

The third edition of a book intended 
to be a practical study of the airplane. 
Its specific purpose is to enable a new- 
comer to begin a comprehensive study 
of airplanes and follow it in logical se- 
quence. The student’s point of view 
is carefully considered. To stimulate 
interest and provide a check on the 
student’s progress, self-examination is 
provided in groups of questions. These 
are numbered to guide the student 
straight to the section where the answer 
may be found in a plain statement or 
may be determined by analysis. The 
final pages are devoted to a glossary of 
aeronautical terms. The book is mimeo- 
graphed and is illustrated by many 
sketches and drawings. 


Cross-Index of Chemically Equiva- 
lent Specifications and Identification 
Code; General Motors Corporation, 
Detroit; 31 pages. 

This cross-index of specifications was 
initiated at the request of the United 
States armed services and developed 
by General Motors and other indus- 
trial concerns in cooperation with na- 
tional, technical, and trade organiza- 
tions. 

It is intended to be of assistance to 
those engaged in translating bills of 
materials and specifications into terms 
of industrial and raw-material require- 
ments. A code system is used to desig- 
nate the specifications of various agen- 
cies of the U.S. Government and several 
engineering societies. 

Part I presents the exact chemical 
analysis of the specifications; Part II 
lists the specifications of the various or- 
ganizations in order, and the code num- 
ber identifying the group to which each 
specification number is indexed; Part 
III is a numerical listing of the code 
numbers and their nominal composi- 
tions. 


Second Shift, by Phillis Crawford; 
Henry Holt and Company, New 
York, 1943; 211 pages, $2.00. 

A story depicting the experiences of a 
girl who, wishing to help the war effort, 
secured a job in a plant making air- 
craft parts. The book represents the 
actual first-hand experience of the au- 
thor, who spent some months as an em- 
ployee of a war plant making instru- 
ments. 


Heat Transfer Bibliography, by 
F. ©. Vilbrandt; Virginia Poly- 
technic Institute, Blacksburg, Va., 
1943; Engineering Experiment Sta- 
tion Series No. 53, 72 pages. 

_A bibliography, prepared by the En- 
gineering Experiment Station, of pub- 
lished material on the subject of heat 
transfer. The period covered ranges 
from January, 1908, to December, 1942. 


BOOKS 


Stock Clerk’s Manual, prepared by 
Gordon Brock, edited by Leroy Smith 
Davis; Airlines War Training In- 
stitute, Washington, D.C., 1943; 90 
pages. 

A manual prepared for the instruc- 
tion of air-line stock clerks, mainte- 
nance crews, and shop _ personnel. 
Among the many subjects dealt with are 
the grouping of parts, inspection, stor- 
age, the receiving department, the ship- 
ping department, stock classification, 
special airplane parts, aircraft standardi- 
zation, code numbering, and information 
that will assist in the identification of 
commonly used parts. 


Radio and Instrument Flying In- 
structor Manual, by Charles A. Zweng 
and Allan C. Zweng; Pan American 
Navigation Service, North Holly- 
wood, Calif., 1943; 252 pages, $4.00. 

A book written especially to prepare 
the pilot for taking the government ex- 
amination for instrument rating is now 
in its fourth edition. 
tions include new typical ‘“multiple- 
choice” examinations covering weather 
maps, meteorology, navigation, and 
Civil Air Regulations. The book con- 
tains the examination for the radio 
telephone operator’s permit, which is 
required for ‘‘instrument rating.”’ 


Aerodynamics; Aircraft Structure 
and Power Plant; Meteorology; 
Navigation; American Education 
Press, Inec., Columbus, O., 19438; 


$0.27 each. 

Four books on aeronautics are con- 
tained in the ‘Modern Aeronautics 
Activity Text’ series. Each book con- 
tains 64 pages of test material, activi- 
ties, problems, and questions. 

Book No. I, Aerodynamics, explains 
the principles of flight with the aid of 
illustrations and diagrams. 

Book No. II, Aircraft Structure and 
Power Plant, covers the various types of 
airplanes and their engines. 

Book No. III, Meteorology, furnishes 
information on the weather in easily 
understood language. 

Book No. IV, Navigation, explains 
piloting, dead reckoning, and celestial 
and radio navigation. 


Those Were the Days, by Edward 
Ringwood Hewitt; Duell, Sloan and 
Pearce, New York, 1943; 318 pages, 
$3.00. 

In this especially interesting auto- 
biography of an old New Yorker may be 
found two aeronautical references. The 
first gives the experiments of Peter 
Cooper, the famous founder of Cooper 
Union, who tried to make an explosive 
engine that he proposed to use in a flying 
machine in place of a steam engine. He 
used terchloride of nitrogen for the ex- 
plosive. Not satisfied with using a 
metal cylinder, he made a glass cylinder. 
It shattered at the first explosion and 
injured one of his eyes. 

The second and more interesting ref- 
erence is to Mr. Hewitt’s association 
with Hiram Maxim when Maxim was 
constructing his flying apparatus. He 
was with Maxim for two summers and 
tested propellers and wing sections and 
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steam engines. He gives many per- 
sonal details not found elsewhere which 
will add to the historical background 
of flying. 

The book is full of anecdotes of fa- 
mous people of the last 50 years: Car- 
negie, Lord Kelvin, the elder Morgan, 
the Sultan of Turkey, and _ political 
figures of the period. The book gives 
an excellent idea of how the leading 
families of New York lived in the early 
days. 


The Sky Is My Witness, by Capt. 
Thomas Moore, Jr.; G. P. Putnam’s 
Sons, New York, 1943; 135 pages, 
$2.00. 

Carrier Combat, by Lt. Frederick 
Mears; Doubleday, Doran and Com- 
pany, Inc., Garden City, N.Y., 1944; 
156 pages, $2.00. 

These two books complement each 
other, since they are about naval action 
in the same areas—one as seen by a tor- 
pedo-plane pilot and the other by a 
marine captain who flew a dive bomber. 

Capt. Moore’s book is a personal bi- 
ography and diary of his training and 
his participation in the Battle of Mid- 
way with the squadron commanded by 
Major Lofton Henderson, in whose 
memory Henderson Field on Guadal- 
canal was named, and later in action 
from Guadalcanal where he was injured 
and invalided home. As the story of a 
New York policeman’s son who made a 
fine record as a pilot, it is an excellent 
human-interest account of Marine pilot- 
ing. 

Lt. Mears’s book gives an excellent in- 
sight into the operation of an aircraft 
carrier. He was a member of the fa- 
mous Squadron 8 operating from the 
aircraft carrier ‘Hornet,’ both sec- 
tions of which made traditions of hero- 
ism which will always be part of the 
Navy’s proudest annals. He flew at 
Midway and from Henderson Field at 
Guadalcanal, and his sketches of his. 
fellow pilots give a vivid cross section 
of Navy air personnel. 


Road to Tunis, by David Rame; 
The Macmillan Company, New York, 
1944; 296 pages, $2.00. 

The author of this book has written 
a detailed account of the military opera- 
tion in North Africa, but those seeking 
to learn about the part played by 
military and naval aviation in that area 
will not find much to interest them. 
Anyone reading the book would receive 
the impression that the air forces were 
of little importance. Much credit is 
due to the ground forces that won such 
a decisive victory, but it would seem 
proper to give the pilots some credit. 


Russian Cavalcade, by Albert 
Parry; Ives Washburn, Inc., New 
York, 1944; 334 pages, $3.50. 

Few people can understand fully the 
present victorious onrush of the Soviet 
Armies without some knowledge of the 
history of Russian wars. The author 
was born in the Cossack country and 
gives a detached record of the wars that 
preceded the present attack. In 1760 
the Russians marched into Berlin. 
They swept into Italy. They resisted 
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Reference Books 


FOR AIR AND SCIENCE 


BASIC RADIO 


By C. L. Boltz, Noted British 
Authority. Provides concise 
knowledge for beginning 
study of radio: Definitions. 
Ohm's Law. Electromag- 
netism. Condensers. Alter- 
nating Current. Inductance, 
Capitance. Waves. Valves, 
Oscillators, Detection. Am- 
plification. Receivers. Aeri- 
als, Feeders. Tables. 168 
illustrations. Just 
lished. 


Pages 
Price $2.25 


AERODYNAMICS OF THE 
AEROPLANE 


By W. L. Cowley, A.R.C.Sc. This noted 
British authority fills a need when he offers 
here a simplified mathematical and scientific 
explanation of aerodynamics of the aero- 
plane. He provides a readable, under- 
standable introduction to a subject highly 
important in all aeronautics study: basic 
aerodynamics, plane flight, aerodynamics of 
propellers, wind tunnels, model and full-scale 
testing. Advanced chapters on fluid motion, 
wave theory and vibrations. Diagrams. 
201 pp. $2.25 


CHEMISTRY AND THE 
AEROPLANE 


By Vernon J. Clancey, A.R.C.S. Member, 
British Directorate of Scientific Research. 
Volume is planned to meet a specific need for 
an understandable treatment of the inter- 
connection between the theory of chemistry 
textbooks and the practice of flight. Covers: 
Engine fuels; steel, non-ferrous alloys, plas- 
tics, chemical energy; behavoir of gases; 
rubber; lubrication. 175 pp. $2.25 


AIR NAVIGATION 


By E. R. Hamilton. Planned for those with 
no previous acquaintance with the subject 
who wish a working knowledge in a limited 
time. Clear explanation of essentials. 175 
pages. $2.00 


WEATHER STUDY 


By David Brunt, F.R.S. A first book in 
meteorology for all interested in aeronautics, 
radio-location, geography. Clear explana- 
tions by a world authority. 215 pages. 

$2.25 


MECHANICAL PHYSICS, by Herbert 
Dingle, Professor of Physics, Univ. of London. 
Modern physics of matter, heat, vibrations, 
sound. 61 illus. 248 pp. (Vol. I) $2.25 


SUB-ATOMIC PHYSICS, by Herbert Dingle. 
Structure of the Atom. Optics, Study of 
Light, Electricity, Magnetism, Radio Activ- 
ity. 147 illus. 272 pp. (Vol. II) $2.95 


ELEMENTARY MATHEMATICS, by Hy- 
man Levy, F.R.S.E. Explains mathematics 
needed to study aeronautics and related 
sciences; graphic aids. 216 pages. $1.50 


MODERN TRIGONOMETRY, by M. J. 
G. Hearley. Wanstead School (Eng.). Ex- 
plains principles used for problems in sur- 
veying, grades, elevations, velocities, etc. 
152 illus. 160 pp. $1.75 


Send for General Catalog of Books. 


The Ronald Press Company 


15 E. 26th St, New York 10, N. Y. 
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Napoleon. Later came the Crimea and 
then the defeat by Japan. The story 
of the Russian Armies during the first 
World War is told with critical com- 
ment. The aftermath of internal revo- 
lutionary conflict brings the historical 
section up to the present war. 

The leaders and their characteristics 
are described by one who evidently has 
first-hand information about their ca- 
reers. The successes of the infantry, 
mechanized units, and the cavalry are 
recorded in detail, but the chapter that 
will interest aeronautical people the 
most is “Soldiers of the Air.” It is one 
of the best outlines of Russian enthu- 
siasm for air work that has become 
available. It is of particular interest 
to read of the women combat pilots, 
two of whom are credited with having 
“canceled” eleven Nazi planes in a year 
of service. Another fiew 125 missions 
in 70 days. The greatest heroine was 
Marina Raskova, Major of Aviation, 
Hero of the Soviet Union. She was 
killed in January, 1943. She com- 
manded an aviation regiment. These 
women, with the women parachutists, 
one of whom jumped 25,426 ft. without 
oxygen apparatus, opened a new page 
in the history of feminine achieve- 
ments. 


Principles and Practice of Aviaton 
Medicine, by Harry G. Armstrong; 
The Williams & Wilkins Company, 
Baltimore, 1943; 514 pages, $6.50. 

This revised edition of a book on 
aviation medicine written for flight 
surgeons gives information on the se- 
lection and care of aviators, the physio- 
logic and emotional effects of flight on 
man, and what remedies exist for ad- 
verse conditions. New information is 
included on the selection of flight sur- 
geons, dark adaptation, aero-otitis me- 
dia, false sensations in flight (especially 
in “blind” flight), pathology of acute 
altitude sickness, oxygen administra- 
tion and inhalation, protection against 
effects of acceleration, war anxiety 
states in airmen (with case histories), 
and aerial evacuation of emergency 
cases. 


Readings for an Air Age, edited by 
Harold G. Merriam, John E. Moore, 
and Baxter Hathaway; The Mac- 
millan Company, New York, 1943; 
420 pages, $2.00. 

This training course in oral and 
written thought has been compiled to 
meet the needs of men in the armed ser- 
vices who are taking work in English 
in American colleges and universities. 
The editors have chosen material that 
for the most part has a direct bearing 
upon the kind of work these men are 
doing in their courses and which will 
allow for the incidental acquisition of 
a vocabulary appropriate to their in- 
terest. The articles, essays, and 
speeches printed in the last half of the 
book deal with broader problems than 
those handled in the first half. These 
speeches and essays are intended to 
provide materials for a study of some 
of the more sober and understanding 
interpretations of things that are hap- 
pening. 
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SPRING TESTER 


Fast, Accurate accurate 


torque wrench as ifs 
measuring element, this inexpensive spring 
tester measures the recoil of springs up te 
7’ (free length) and 2%" in diameter 
when compressed to any predetermined 
length. As easy to ‘'set’’ as a vernier scale; 
as easy to operate as a light arbor presg 
and as easy’ to read as a school ruler 
no multiple dials, no relative readings, no 
complicated computations. Just pull down 
the torque wrench handle, and take the 
direct reading when the built-in tone device 
sounds. Enables anyone to inspect, test, 
check or measure the recoil of springs ing 
few seconds ... spring of engines in a few 
minutes. 

Widely used for testing springs in labora 
tories and in heat treating, inspection, 
assembly and repair departments to elimi- 
nate costly guesswork in building and 
maintaining automotive and aircraft motors, 
(Note: Torque Wrench NOT INCLUDED, 
unless specified.) 


Immediate Delivery Write for Bulletin ST-1, 
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Aeronautical Monthly 
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Lt.-Col. W. Lockwood Marsh 
F.I.Ae.S., M.S.A.E., F.R.Ae.S. 


Single Copies: 50 cents post free 
Subscription: $5.25 per annum, 
post free 


During the War, a special 
feature is being made of 
reproductions and trans- 
lations from the Foreign 
Technical Press 


BUNHILL PUBLICATIONS 
LIMITED 


12 Bloomsbury Square 
London : : W.C.1. 
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“EFAIRBANKS-MORSE SCALES—ARBITERS OF BUSINESS"’ 


The Decision Is Final! 


Today, many industries are effecting substantial 
savings with Fairbanks-Morse Scales equipped 
with Printomatics that print weight records— 
eliminate errors—simplify bookkeeping and 


inventories. 


Since 1830—Fairbanks-Morse Scales have been 
rendering split-second decisions recognized as 
fair and absolute by buyers and sellers alike. They 
know that the accuracy and long life built into 
Fairbanks-Morse Scales give added protection— 
definite plus values—wherever fast, accurate, 


efficient weighing is essential. 


Fairbanks, Morse & Co., 
201 Fairbanks-Morse Building, 
Chicago 5, Illinois. 


DIESEL ENGINES WATER SYSTE 
PUMPS sc 
ALE 
MOTORS 310 
DENERATORS F E 
RAILROAD EQUIPME 
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What? 


AN ALLOY THAT’S 


Corrosion Troop, 


Frontier ‘‘40-E”’ under 
stress shows marked 


resistance to corrosion 


Stress corrosion—the corrosive 
reaction which takes place 
when stress is applied to cer- 
tain metals in the presence of 
corrosive atmospheres—can se- 
riously impair the serviceability 
of metal members so affected. 


The true “measure” of a metal 
intended for these service con- 
ditions is not its degree of 
strength properties, but the 
natural corrosion resistance of 
the alloy itself. 


1 In a study of stress corrosion, 
Frontier Bronze research tested 
two bars of identical dimen- 
sions, clamped at the ends to 
develop stressed areas in the 
mid-section. One bar was an 
alloy of known high corrosion 
resistance. The other a bar of 
Frontier “40-E” Alloy. Both 
were subjected to a 5% salt 
solution for a period of 12 
weeks. The unretouched photo- 
graph (left) shows the exceptional corrosion re- 
sistance of Frontier ‘“40-E” Alloy under stress— 
just one of the many outstanding properties of 
this new development in the aluminum alloy field. 


) Handy Alloy Data Book 


This up-to-the-minute book contains 
important metallurgical and engineer- 
ing information. Write for your free 
copy, stating your name, title, address. 


FRONTIER BRONZE CORPORATION 
NIAGARA FALLS, N. Y. 


FRONTIER 
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VARD PRODUCTS CAN 
HELP YOU DO YOUR PART 


VARD makes munitions of war—gages of all types, aircraft hydrau- 
lics and geared parts, optical elements and lens treatments. 
In one of the most completely equipped precision manufacturing 
plants in the West we are turning out tools and parts that help 
carry on the war. 
Let us help you complete your war contracts—on time. Let’s work 
together to Win the War, and plan together for the Peace to 
follow. 

VARD PRODUCTS 


1. PRECISION AIRCRAFT HYDRAULICS 5. SPECIAL TAPS 
2. AIRCRAFT GEAR TRANSMISSIONS 6. PLUG GAGES 
3. NON-REFLECTIVE OPTICAL ATINGS 7.RING GAGES 
4. LENSES, FILTERS, PRISMS, MIRRORS 8. SNAP GAGES 


VARD INC. 


PASADENA 8 , CALIFORNIA, U.S.A. 
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ES Sirl—Bombyx Mori, that Jap 

silkworm, has another knot in his 
tail. Parachutes are being made of Cel- 
lulose acetate rayon. Strong parachutes, 
Safe parachutes! 


It is acetone—produced by Shell from 
a waste petroleum gas—which changesa 
cotton derivative, cellulose acetate, toa 
syrupy liquid: the “spinning solution.” 
This is forced through holes of micro- 
scopic fineness. Presto! Silky fibers. 
These are twisted into thread. From 
then on, you can name what you want- 
from sheer, glamorous stockings to a 
parachute! 

Thus—one more outstanding contribu- 
tion to America’s war effort from Shell. 


* * 


Shell was first, too, to supply Amer- 
ican military aviation with a super fuel 
—100 octane gasoline—giving our planes 
new speed, flying range and tactical ad- 
vantage. Later Shell discoveries vastly 
increased both the power and produc- 
tion of aviation gasoline. 

Such achievements are reasons why 
the majority of the country’s leading 
plane and engine makers use Shell Avia- 
tion Fuels. And why Shell Aviation 
Products are also preferred by many air- 
lines, aviation training schools, and air- 
ports. 

Farsighted airport operators will find 
Shell’s wartime popularity a profitable 
peacetime asset. 


First oil refinery to win Army-Navy “E” 
Shell's Wood River Refinery. 
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Experimental Stress Analysis, 
edited by C. Lipson and W. M. 
Murray; Society for Experimental 
Stress Analysis, Cambridge, Mass., 
1943; 198 pages. 

This book is the report of the Society 
for Experimental Stress Analysis and 
gives the papers presented at the 
Seventeenth Eastern Photoelasticity 
Conference and Experimental Stress 
Symposium. 

Twenty technical papers are included. 
Those directly connected with aeronau- 
tical engineering subjects are: ‘“Distor- 
tion and Stresses in Connecting Rod 
Bearings,” by C. Lipson; ‘Vibratory- 
Stress Measurements in Aircraft En- 
gine Parts,” by Maurice Tucker; “The 
Application of Experimental Stress 
Analysis to Engine Design,” by C. 
Gadd; ‘Factors Involved in Improving 
Aircraft Engine Pistons,” by R. G. 
Anderson. 


Aircraft Recognition, by R. A. 
Saville-Sneath; published jointly by 
The Infantry Journal and Penguin 
Books, Inc., New York, 1943; 252 
pages, $0.25. 

A third and revised edition of a book 
on how to identify British, German, and 
Italian airplanes brings the information 
up to July 20, 1943. Material on the 
points of recognition of aircraft has 
been revised in accordance with the 
latest battle experiences and advances in 
the theory of identification. Silhou- 
ettes and descriptions of about 30 addi- 
tional aircraft are included in the new 
edition. 


Maintenance Arc Welding; The 

James F, Lincoln Are Welding Foun- 
dation, Cleveland, 1943; 234 pages, 
$0.50. 
A set of 25 selected papers on appli- 
cations of the arc-welding process in the 
maintenance of metal equipment and 
structures comprises the second book 
developed from the 1940-1942 program 
of the Lincoln Foundation. The papers 
were selected on the basis of originality, 
value of information, and thoroughness 
in treatment of the subject matter. 
Papers considered by the publishers to 
be too lengthy for complete reproduction 
have been briefed without loss of per- 
tinent text matter or illustrations. A 
brief summary at the beginning of each 
chapter serves as a guide to the content 
of the paper. 


A.S.T.M. Standards on Plastics, 
sponsored by A.S.T.M., Committee 
D-20 on Plastics; American Society 
for Testing Materials, Philadelphia, 
1943; 431 pages, $2.00. 

One of a series of special compilations 
of AS.T.M. standards relating to 
specific materials, this book was pub- 
lished for the purpose of presenting 
under a single cover what the Society 
believes would be of importance to 
those interested in plastics. It contains 
specifications, methods of testing, no- 
menclature, and definitions of plastics. 


Russian-English Dictionary of 
Meteorological and Related Terms; 
‘S. Weather Bureau in cooperation 
with Weather Information Service, 


BOOKS 


Headquarters Army Air Forces, 1943; 
65 pages, $0.25. 

A glossary of Russian meteorologic 
and related terms for use in translating 
meteorologic messages and _publica- 
tions contains terms in common usage 
in meteorology, climatology, and re- 
lated fields. As a further aid in trans- 
literations, the book gives the Russian 
alphabet, numerical systems, calendar, 
a list of words used in titles of Russian 
meteorologic publications, a list of iso- 
lines with definitions, and terms en- 
countered on maps. 


Filter Measurements of Solar Radi- 
ation at Blue Hill Observatory, by 
Edmund Schulman; Harvard Mete- 
orological Studies, No. 7; Blue Hill 
Meteorological Observatory, Milton, 
Mass., 1943; 68 pages, $0.90. 

A review of accumulated observa- 
tions on the measurement of the inten- 
sity of normal-incidence radiation, both 
in the entire solar spectrum and in se- 
lected regions as determined by filters. 
In addition to the text matter, tabu- 
lated data are appended giving the re- 
sults of extended observations. Table 
1 contains over 900 sets of observations 
through red and yellow filters, as we'l as 
unfiltered readings, from July 24, 1934, 
to August 11, 1939. Because of a 
change in filters the data have been re- 
vised in order to make the entire set 
homogeneous. Only those observations 
were considered in which the recorder 
trace indicated an especially steady 
atmosphere, so that Table 1 represents a 
highly selective series. 

Table 2 lists some 350 sets obtained 
during 1940 with new filters. For com- 
pleteness, these include all screenings, 
although in some cases sky conditions 
were less satisfactory for radiation ob- 
servations than those for the selected 
screenings of Table 1. Since the pri- 
mary objective of the report was to as- 
semble the measurements into a homo- 
geneous group, the elimination from the 
data of the numerous errors is discussed 
at considerable length. Only prelimi- 
nary conclusions based on the data are 
included. 


Military and Naval Recognition 
Book, J. W. Bunkley; D. Van Nos- 
trand Company, Inc., New York, 
1943; 444 pages, $2.50. 

A fourth revised edition of a book on 
the organization, functions, uniforms, in- 
signia, and medals of the United States 
and foreign armed forces. It gives 
this information about all of the armed 
services and some of the civilian units 
of the United States Government, with 
added features on the Navy and in- 
formation on the women’s branches, as 
well as the rank, etiquette, and customs 
of each service. Combat aircraft mark- 
ings of the various nations are included. 


Airman’s Meteorology, by Hubert 
A. Bauer; Denoyer-Geppert Com- 
pany, Chicago, 1943; 28 pages. 

A teacher’s manual for use with the 
Denoyer-Geppert meteorology series. 
It is intended to provide an understand- 
ing of charts that present in visual form 
the subject matter needed for courses in 
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meteorology. Information is given on 
charts covering pressure and winds, at- 
mosphere and clouds, air masses and 
fronts and on weather maps. 

The four charts are printed on a large 
scale and with distinguishing colors. 
A fifth map, accompanying the charts 
and the book, covers the polar air-age 
world. The meteorology charts are 
priced at $6.25 each. 


Handbook of Federal World War 
Agencies and Their Records 1917- 
1921; U.S. Government Printing 
Office, Washington, D.C., 1943; 666 
pages, $1.25. 

A handbook containing information 
concerning the functions and records of 
agencies of the United States Govern- 
ment that contributed to the participa- 
tion of the United States in the first 
World War. The agencies dealing 
with aeronautical matters are listed in 
their alphabetical places, with appro- 
priate cross references, using the desig- 
nations that were current during the 
periods of operation of the respective 
units. Brief paragraphs give the his- 
tory and functions of each agency and 
the present location of its records. In- 
cluded in the volume is a selective 
bibliography of general works on Federal 
agencies and an appendix containing a 
hierarchical list of agencies described in 
the text. The book constitutes Pub- 
lication Number 24 of The National 
Archives, 


United States Directory of Regis- 
tered Professional Engineers; Lewis 
Historical Publishing Company, Inc., 
New York, 1943; 646 pages. 

This biennial directory contains a 
general alphabetical list of registered 
professional engineers of the United! 
States, with addresses, as well as a geo- 
graphic list of these engineers. Other 
sections of the directory cover the offi- 
cers, purposes, member boards, and 
publications of the National Council of 
State Boards of Engineering Examiners; 
membership of state boards; National 
Bureau of Engineering Registration; 
digest of state laws governing the prac- 
tice of professional engineering; engi- 
neers issued Certificate of Qualification 
by the National Bureau of Engineering 
Registration; and the symbolic key to 
state lists using such symbols. 


Air Force Airs, compiled by Mildred 
A. Yount; Army Air Forces Aid 
Society, Washington, D.C., 1943; 134 


pages. 

A booklet of popular songs, hymns, 
and familiar tunes that airmen of the 
Army Air Forces have been singing. 
The musical scores of many of the tunes 
are reproduced, and the lyrics of others 
are given. 


Cocky, The Little Helicopter, by 
Jack Alden; Rand McNally & Com- 
pany, Chicago, 1943; $1.00. 

This story about an imaginary heli- 
copter is written for children. The book 
translates into language suitable for 
small children some of the performance 
characteristics attributed to helicopters 
for future civilian use. 
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A SOURCE OF DEPENDABILITY 


IN ANY AIRCRAFT ENGINE 


Spark plugs are fundamental to dependable 
engine performance. 


Yet there is a great difference in the design, 
performance and dependability of spark plugs 
available to the aircraft industry. 


Champion Ceramic Aircraft Spark Plugs are 
setting new high standards of both performance 
and dependability wherever they are in use. 


This is directly due to certain inherent char- 
acteristics that stem basically from the specially 


DEPENDABLE CHAMPION 
““. «Let Freedom Ring’’ BUY WAR BONDS SP ARK P LUGS 


FEBRUARY, 1944 


C€34S—shielded 


developed all-ceramic insulating material and 
otherexclusive features around which Champion 


Aircraft Spark Plugs are designed. 


Proof of the unusual dependability of Champions 
in engines of every type is the fact that the 
demand for Champions has continued to ac- 
celerate, unabated ever since their introduction. 


Champion Ceramic Aircraft Spark Plugs are 
available for all engines from low output to high- 
est Output turbo-supercharged military types, 
in both radio-shielded and unshielded types. 
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Photogrammetry, edited by O. von 
Gruber; American Photographic Pub- 
lishing Company, Boston, 1942; 454 


es, $6.00. 
as English translation of a German 
book on the measuring of photographs 
and the plotting of maps therefrom is 
intended to be of interest to students 
wishing to acquire a knowledge of de- 
yelopments in Mid-Europe and else- 
where. The original text was compiled 


BOOKS 


from lectures delivered during a vaca- 
tion course held in Jena in 1929. The 
following points of view determined the 
selection of the chapters to be consid- 
ered: limitation of photogrammetry in 
the service of topography; representa- 
tion of a coherent review of the prin- 
ciples, methods, and instruments of 


photogrammetry; examination of the 
utility of various instruments and 
methods. 


Library Accessions 


ANC-1 (1), Spanwise Air-Load 
Distribution, Army-Navy-Commerce 
Committee on Aircraft Requirements; 
U.S. Government Printing Office, 
Washington, D.C., 1938; 81 pages, 
$0.60. 

An instruction book covering the ap- 
plication of stress analysis methods to 
the determination of span-load distribu- 
tion in the design of airplane wings. 


A Handbook for Drivers’ Corps 
Members, Office of Civilian Defense; 
U.S. Government Printing Office, 
Washington, D.C., 1942; 123 pages, 
$0.15. 


For members of the civilian drivers 
corps, this is a handbook on their duties 
and qualifications, the conservation and 
maintenance of their cars, emergency 
repairs, special problems in motor corps 
driving, night and black-out driving, 
the use of maps, and the operational 
scheme of the corps. 


The Block Plan of Organization for 
Civilian War Services, Office of Ci- 
vilian Defense; U.S. Government 
Printing Office, Washington, D.C., 
1943; 12 pages, $0.05. 

A plan is outlined for securing com- 
plete mobilization on the home front 
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with the city block as the unit of organi- 
zation. Suggestions are based upon the 
experience of cities which have used the 
plan. 


Dakar, Outpost of Two Hemi- 
spheres, by Emil Lengyel; Random 
House, New York, 1941; 312 pages, 
$2.00. 

The strategic importance of Dakar is 
demonstrated in this book on the past, 
present, and future of the West African 
port. 


Civil Aviation in Brazil, Its Be- 
ginning, Growth, Present State; 
“Graphicars,” Sado Paulo, Brazil, 
1938; 44 pages. 

The history of civil and commercial 
aviation in Brazil is traced from its in- 
ception to its present status. 


What the Citizen Should Know 
About the Navy, by Hanson W. Bald- 
win; W. W. Norton & Company, 
Inc., New York, 1942; 219 pages, 
$2.50. 

Second and revised edition of a com- 
prehensive interpretation of the U.S. 
Navy, for the civilian. Navy organi- 
zation, personnel, equipment, training, 
applications, and fighting principles are 
explained. 


(Continued from page 61) 


human and industrial relations and pro- 
vides an understanding of the policies, 
plans, methods, and problems of man- 
agement. It includes: 

A. Foremanship and 
Courses. 

B. Training-Within-Industry Courses. 
(1) Job Instructor Training, (2) Job 
Methods Training, and (3) Job Rela- 
tions Training. 


Supervisory 


C. Round Table Conference Training 


Program. A series of special conferences 
on selected subjects other than purely 
technical production meeting matters. 
Planned agenda is used. Typical sub- 
jects would be company policies and 
procedures, the union contract, Selec- 
tive Service problems, etc. 


Passive Defense Training 


Training of a protective and pre- 
ventive service nature. 

A. First Aid Training Conducted by 
the Medical and Safety Departments. 

B. Guard Training. 

C. Fire Brigade. 


Subcontractor Training 


Training to acquaint the various sub- 
contractors with prime contractor meth- 
ods and procedures. May be carried on 
at the prime contractor’s plant, at the 
vendor’s plant, or by pamphlets and 
instructions. 


Customer Airplane Maintenance and 
Operation Training 


Training designed to acquaint com- 
pany and customer mechanics with the 
fundamental operation service and 
maintenance requirements of the specific 


airplane. May vary in length from 10 
days to several months. 


Auxiliary Training Aids 


In order to facilitate the smooth and 
proper functioning of the entire pro- 
gram, certain aids and media must be 
provided for both instructor and trainee. 

A. Library Research Service. Plant 
library facilities should be provided in 
which selected books, periodicals, and 
other data covering the related subjects 
of the training program are available 
for any employee’s use during out-of- 
work hours. A librarian should be 
available to provide reference service 
and data, lists of standard texts, 
periodicals, etc. The library should also 
be a clearing house for all outside in- 
formational agencies regarding training. 

(1) Reproduction of selected articles 
and preparation of training papers and 
articles, as the need arises, for dis- 
tribution to all interested personnel. 

B. Visual Aids. It is through such 
visual aids as charts, pictures, films, 
perspective drawings, etc., that the best 
results are often achieved. Numerous 
films are available from the public 
agencies and for loan from major in- 
dustrial concerns. Visual aids should 
be used at every opportunity. 

C. Aptitude and Selection Tests. An 
aid to evaluate the work done in the 
training program, and to eliminate 
wasteful training by preselection of 
trainees. 

D. Instructor and Conference Leader 


Training. Necessary provisions should ° 


be made for the development of the 
instructors and conference leaders neces- 
sary for the various phases of the pro- 
gram. 


CONCLUSION 


Evaluate your training by consider- 
ing the following pertinent ques- 
tions: 

(1) Are we taking advantage of the 
free educational facilities of municipal, 
state, and federal agencies? 

(2) Have we burdened our training 
department with the cost of instructor 
personnel that might have been ob- 
tained free? 

(3) Are we making full use of auxil- 
iary aids such as: library service, films, 
charts, production illustrations, and 
aptitude and performance tests? 

(4) Are we under the illusion that 
the imparting of knowledge and develop- 
ment of skills is the only function of our 
training program? Are we ignoring 
training for the proper development of 
attitudes and habits? 

(5) Are we training the wrong people 
in the wrong things at the wrong 
time? 

(6) Are we overtraining, thereby 
creating discontent, since there are 
perhaps a limited number of jobs avail- 
able? 

(7) Are we training so as to make 
possible the best use of available 
man power and woman power? 

(8) Are we under the impression that 
all training should be on the employee’s 
own time? 

(9) Do we realize that to achieve 
desired production results we should be 
willing to have employees undergo 
training on company time? 

(10) Is our training program de- 
signed to facilitate and provide ade- 
quate means of upgrading according to 
an established pattern? 


’ 
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NICKEL AIDS THE PAPER AND PULP INDUSTRY 
to KEEP £m PRopucine 


“Paper is one of the sinews of war”... 


A basic tool of communication... 
strategic substitute for metal in many 
products. 


Made, for example, into new export 
containers that protect their contents 
against water, vapor, and grease, it’s a 
vital factor in the Battle of Supply. 


So the need is tremendous... 


And the industry’s vast output is 
possible largely because paper-making 
is almost entirely a machine process. 


Plant engineers agree that when you 
depend so much on machinery, you’d 
better have machines that are depend- 
able. 


That is why ... thanks to those en- 
gineers and the machine designers... 
equipment in paper and pulp mills in- 


THE INTERNATIONAL NICKEL COMPANY, !NGC., 67 wall st., New York 5,N-¥- 


cludes large amounts of Nickel alloyed 
materials 


Metals so fortified help a lot to keep 
machines producing, because Nickel 
imparts toughness... strength ... cor- 
rosion resistance. 


Thus, when properly used in critical 
parts, “a little Nickel goes a long way” 
toward increasing dependability. 


From grinder cylinders to dryer 
rolls, from digesters and save-all pans 
to Fourdrinier rails and beams, Nickel 
alloyed parts stand up better to abra- 
sion, wear, and corrosive chemicals. 


We have long enjoyed the privilege 
of cooperating with technical men in- 
terested in the selection, fabrication, 
and heat treatment of metals... not 
only in the paper industry but in many 


others. Whatever your industry may 
be ...if you’d like to have such assis- 
tance ... counsel and printed data are 
available on request. 


New Catalog Index 


New Catalog C makes it easy | 
for you to get Nickel litera- ] 
ture. It gives you capsule / 
synopses of booklets and bul- 
letins on a wide variety of 
subjects from industrial ap- 
plications to metallurgical 
data and working instruc- 
tions. Why not send for your 
copy of Catalog C today? 


Nickel * 
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Sister Firms in Britain 
English Counterpart of Martin Plant 


Keeps Baltimores Flying. An article 
describing one of the aircraft factories 
of Cunliffe Owen, Ltd., where English 
women and a few men can be found 
working on the same R.A.F. Baltimores 
that were built by American workers 
at the Glenn L. Martin factories. This 
plant is one of the many British fac- 
tories now serving as sister firms to 
American manufacturers building for 
the R.A.F. The Martin Star, December 
7, 1943. 


Air-Temperature Control 


Temp-Turb Temperature Control is a 
booklet of 8 pages describing an air- 
operated, thermal sensitive device for 
providing a directed torque or rotation 
which depends on the temperature of 
the air that operates it. A typical in- 
stallation of the temp-turb control is for 
controlling the temperatures of the air 
entering an airplane heating system. 
It can be used also to control the tem- 
perature of ducted air in any applica- 
tion. 

The operation of the instrument is 
described, suggestions are made for its 
installation, and its characteristics are 
outlined, illustrated by photographs, 
drawings, and charts. General Electric 
Company. 


Heat-Treatment of Fighter Parts 


Heat Treat for Metals... A descrip- 
tion is given of how the metal parts of 
the Airacobra fighter are not only made 
more workable but are also given added 
strength by heat-treating operations 
carried out in Department 66 of the 
Buffalo plant. The Bellringer, Decem- 
ber, 1943. 


Early History of Aviation Medicine 


Origin of Aviation Medicine. Victor 
Robinson. In article describing how 
aviation medicine originated and out- 
lining its early development, the writer 
tells about early chemical experiments 
conducted by Henry Cavendish. It is 
stated the work of Cavendish was the 
chemical prelude to aviation medicine 
and that his discovery of hydrogen 
made ballooning practicable. Informa- 
tion is given on early balloon ascents 
which advanced the knowledge of 
Physiologic reactions at high alti- 
tudes. 

The work and medical apparatus de- 
veloped by Paul Bert, who is called the 
father of aviation medicine, is described. 


ouse Organs 


_.and Catalogues 


Iliustrations of apparatus employed by 
him include a mercury pump for ex- 
tracting gas from blood, a device for 
shaking up the blood with air under high 
atmospheric pressure, a syringe for col- 
lecting blood, and a twin-compartment 
altitude chamber. Jourdanet’s appara- 
tus for the therapeutic use of compressed 
and expanded air also is illustrated. 
Ciba Symposia, December, 1943. 


Republic's New House Organ 


The Thunderbolt is a new house maga- 
zine which Republic Aviation plans to 
issue periodically. The magazine is 
intended to give its readers a review of 
the company’s activities. It will be dedi- 
cated to the company’s hopes for the 
future and its desire to serve the best 
interest of American aviation within 
the field of its specialized experience in 
high-speed, high-altitude flight. 

The first number of the new magazine 
includes reviews of the development and 
production of the P-47, photographs of 
the Thunderbolt in action, pictures of 
company executives and of Army Air 
Forces officers, stories and pictures 
about different plant departments and 
visitors, and a vision of future com- 
mercial aviation. Republic Aviation 
Corporation. 


Manufacturing Equipment 


Tools for Tomorrow. How the intro- 
duction of multipurpose machines and 
the development of mechanized manu- 
facturing methods have made possible 
increased aircraft production and im- 
proved airplanes is outlined. A de- 
scription is given of the manufacturing 
equipment used in shops of the Wright 
Aeronautical Corporation. Future de- 
velopments in machine-tool equipment 
are discussed. Trade Winds, De- 
cember, 1943. 


Study of Absenteeism 


What Management Can Really Do to 
Reduce Absenteeism is the title of a 27- 
page pamphlet presenting the results of 
an extensive study of the subject made 
by an organization devoted to research 
into problems of business management. 
Nation-wide and localized surveys were 
made and views were obtained from 
both employers and employees. The 
findings were correlated with what has 
been printed on the subject. George S. 
May Business Foundation, Chicago. 


Testings of Bearings 


Anti-Friction Bearings for Airplanes. 
Capt. Joseph P. Vidosic. The testing 
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of antifriction bearings for such air- 
craft mechanisms as pulleys, bellcranks, 
and universal joints is discussed. It is 
explained that three distinct steps are 
involved in the complete qualification 
procedure: (1) laboratory tests, (2) 
fabrication control, and (3) service ex- 
perience. The principal part of the 
article is devoted to laboratory tests. 
The Bearing Engineer, October, 1943. 


Aviation Progress 


The Wings Grow Stronger. The his- 
tory of the Wright Aeronautical Cor- 
poration and its predecessors is traced 
in an article on the progress of aviation 
which opens with a reference to how the 
Wright brothers increased the power of 
their 8-hp. home-made engine to 35. 
Mention is made of Glenn H. Curtiss’ 
contributions to aviation, the first 
flight across the continent, and the ad- 
vances in aviation up to the beginning 
of World War I. Figures are given on 
the number of aircraft engines pro- 
duced during the first World War. 
The remainder of the article is largely 
devoted to an outline of the expansion 
and development of the Wright organi- 
zation. Illustrations show aircraft en- 
gines built during the twenties, thirties 
and forties. Charts reveal advances in 
aircraft and aircraft-engine performances. 
Trade Winds, December, 1943. 


Airplane Jacks 


Mechanical airplane wing jacks for 
use in the repair of landing gear struts 
and undercarriages are described in an 
8-page bulletin. The jacks are designed 
to avoid “creeping” or settling. Theline 
includes electrically operated and man- 
ually operated jacks, in portable and 
collapsible or stationary models. The 
Duff-Norton Manufacturing Company, 
Pittsburgh. 


Flight Operations Department 


The Test-Pilot Gets the Facts. The 
functions of Lockheed’s Flight Opera- 
tions Division are outlined. It is the 
triple responsibility of this division to 
check new or serviced aircraft in actual 
flight, train test pilots, and deliver air- 
craft. Particular attention is paid in 
the article to the part of the work con- 
cerned with test flying. Global Service 
Log, Third Quarter, 1943. 


Hydropresses 


Grizzly’s Den. Harvey Parker. Al- 
though it deals not only with the 
equipment in Douglas Aircraft’s hy- 
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draulic press room but also the per- 
sonnel, the major portion of this article 
is devoted to a description of two hydro- 
presses. The construction, operation, 
and power of each is noted, together 
with the Guerin process which is em- 
ployed for the forming and cutting of 
sheet metal in the presses. One of the 
discussed hydraulic presses is reported 
to have a 5,000-ton pressure limit, the 
other 2,000 tons. Douglas Airview, 
December, 1943. 


Bolt and Screw Manufacture 


Fasteners by the Million. C. F. New- 
pher. The quantity production of 
screws, nuts, bolts, rivets, and other 
fasteners for holding finished products 
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together is described. Various manu- 
facturing operations are illustrated. 
Drawings of some typical fasteners are 
shown. One of these shows the design 
of a special dome nut for bullet-sealing 
aircraft fuel tanks. Steel Horizons, Vol. 
5. No. 5. 


Production Improvement 


Additional sheets have been published 
for insertion in the Curtiss-Wright 
Production Improvement Bulletin. 
They cover self-adjusting vise shims, 
tube bending by the hose and cable 
method, a collect-type milling fixture, 
and materials handling and the storage 
of heavy stock. Curtiss-Wright Corpora- 
tion, Airplane Division. 


NEEDS Al 


. your Laucks representative is the 
man! He'll bring his technical train- 
ing, his background of experience — 
and his coveralls, right into your 
plant, and dig in—no matter what 
your gluing problem! 

Laucks has 20 years of experience 
as the world's largest manufacturer 
of water-resistant and waterproof 
glues to help you achieve faster, 
more efficient gluing technique. 
Laucks chemists and engineers, direct 
from America's Glue Headquarters, 
will help solve YOUR problems. 

If it’s aircraft, boatcraft, housing 
or what have you, rely on Laucks 
Glues and glue service. There's a 
Laucks factory, branch or trained 
representative near you. 


I. F. LAUCKS, INC. 


CHICAGO, 2 — 6 N. Michigan Avenue 
SEATTLE, 4— 911 Western Avenue 
LOS ANGELES, 1 — 859 E. 60th Street 
Factories: 
Seattle, Los Angeles, Portsmouth, Va., 
Lockport, 
In Canada Address: 

1. F. LAUCKS, Ltd., Granville Island, Vancouver, B. C. 
HERCULES-LAUX-MERRITT, Ltd., Stanbridge, Quebec 


Consult LAUCKS—America’s Glue Headquarters 


AUCKS 


SYNTHETIC 
RESIN 
AIRCRAFT 


MEET GOVERNMENT SPECIFICATIONS IN THE AIRCRAFT INDUSTRY 


WHEN THE GLUE ROOM 


—FEBRUARY, 


1944 


“The Buccaneer Route” 


Service Keynotes National Airlines’ 
Expansion. The history and _ service 
record of National Airlines are rey lewed 
briefly. Data are given on the establish- 
ment and expansion of the “Buccaneer” 
routes, the company’s equipment, its 
participation in the work of the Air 
Transport Command, and the volume 
of additional wartime traffic it handles, 
Contemplated extensions of its service 
are also reported. Global Service Log, 
Third Quarter, 1943. 


Founders of Aviation Medicine 


Research in aviation medicine carried 
out by the A.E.F. is described and in. 
formation is given on some of those 
responsible for advances in military 
aviation medicine. The early aeronau- 
tical work of Chanute and the Wright 
Brothers is referred to. 

A history is given of the accomplish- 
ments of Theodore Charles Lyster, who 
is called the father of aviation medicine 
in America. Other leaders in aviation 
medicine are named and their work is 
reviewed. [Illustrations include the 
medical research laboratory of the Third 
Aviation Instruction Center of the 
A.E.F., one of the rooms in this labora- 
tory, and the laboratory’s low-pressure 
tank. Ciba Symposia, December, 1943. 


Mechanized Manufacturing 


Machines that Make Machines! The 
mechanization of manufacturing equip- 
ment, as typified by machines used at 
the Wright Aeronautical plants, is ex- 
amined. The following are among the 
equipment described: the Greenlee 
Transfer, a fully automatic machine 
which does the work of 46 conventional 
machine tools and performs its own 
transporting of parts from “station” to 
“station”; automatic metallizing equip- 
ment; the Scandia Torque machine for 
tightening crankshaft bolts to an exact 
foot-pound tension; a dynetric balancer 
that indicates the exact amount of any 
unbalance through the use of electron- 
ics; a device for forcing wet mold sand 
into forms; and the Cam-O-Lap ma- 
chine used to give fine surface finish to 
engine cams. Trade Winds, October, 
1943. 


Cartoon Films for Training 


Drawing for Full Houses. Helen Call. 
A brief illustrated description of how 
cartoon films, which might be called 
animated production illustrations, are 
used to show the way to fly and service 
the Flying Fortress. Boeing Neus, 
December, 1943. 


Pictures for Training 


It’s All Done with Pictures! Ex- 
plaining that when the war started there 
was not time to put new employees re- 
quired for war work through an engi- 
neering school, this article tells how pic- 
tures were used to do the job. Aircraft 
manufacturers took over the work of 
supplying the Army and Navy aif 
units with pictures for flight training, 
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THE PURPOSES OF THIS 
SERVICE ARE... 


To help engineering and laboratory staffs 
with research, and development work 
that will be of greatest benefit. 


To help you develop new products that 
may be needed to fit into your post-war 
plans. 

To cooperate with you in the improve- 
ment of your present products. 

To help speed up reconversion to peace- 
time production when Victory is ours. 
Among the subjects presented for consid- 
eration are: 


FUSES—aircraft, instrument, television, 
radio and auto, and commercial radio. 


FUSE MOUNTINGS and posts. for all 


applications. 


FUSE CLIPS—Beryllium Copper silver- 
plated, and Phosphor Bronze. 


TERMINALS +» SURGE PROTEC- 
TORS MERCURY SWITCHES 
INDICATORS (neon lamp and me- 
chanical) + SIGNALETTE (radium- 
active fluorescent indicator for industry 
and aircraft) * NEON LAMPS °« FINE 
WIRE PRODUCTS (for Bolometers 
and Fine Wire Grids) * THERMO- 
COUPLES - CIRCUIT BREAKERS 
(switches and Circuit Protectors, 


thermal type) * LIGHTNING 


To Help You AND 


YOUR ENGINEERING STAFF 


RIGHT NOW a multitude of concerns are giving much time to 
post-war plans—for markets that by all indications will surpass 
any ever known. Improved products and entirely new products 
are being designed. For these Littelfuse has made available 
a definite service—without obligation. 


SEND FOR THIS 


AID 


For more than 20 years Littelfuse has rendered such assistance 

- to industry—has helped to pioneer many outstanding develop- 

ments. Now, with your and our wartime experience, with the - 
_ facilities of our two plants, this service is at your command in 


much-wider range than heretofore. . 


ARRESTORS - GROUNDING 
ROD. \ 
= \ 


Name of individual 
INCORPORATED 


Address El Monte Office 


4781 Ravenswood Ave., 
Chicago 40, Illinois 


El Monte, California. 


LITTELFUSE INCORPORATED 
251 ONG ST. EL MONTE, CALIFORNIA 


Without obligation send material 
for Post-War Planning to... 


Name of Firm 


251 Ong St., 


4 
i 
Address. 
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OFFICIAL U.S. NAVY PHOTO 


Out of the Mouths of Ugly Ducklings 


ROM ATTU to 

Africa, from 

Kiska to Sicily, 

from Munda to 

New Britain, 

LSTs, vital units of America’s great 

fleet of landing craft, have won laurels 
in a new art of warfare. 


These “Ugly Ducklings,” as they are 
known affectionately to the men who 
work them beachward in the face of 
enemy gunfire, are one of the most star- 
tling types of ship the war has produced. 


Born of American ingenuity along 
the banks of the Mississippi, the LST 
(Landing Ship, Tank) was only on the 
drawing boards a mere two years ago. 
The first model was completed in Octo- 
ber, 1942. Yet so vital are these “Ugly 
Ducklings” in today’s amphibious war- 


fate that production of landing craft 
has been given an overriding priority 
over all other urgency programs. 


Knowing the vital importance of ab- 
solutely accurate navigation and trust- 
worthy steering, our Navy equips every 
LST with the Sperry GYROTRONIC Com- 
pass, the famous Mark XIV. And as a 
result of experience gained in Africa 
and in the Pacific, the Sperry Electric 
Follow-Up Steering Control is speci- 
fied for those currently being delivered 
to the Navy. 


Such large numbers of these two pre- 
cision devices (designed, developed, 


and manufactured by Sperry) are now 
being used that no one company can 
possibly produce them all. So, Multi- 
scope, Inc., of Coffeyville, Kansas, is 
making the complete Steering Control 
for Sperry under subcontract, while the 
Dodge Division of Chrysler Corpora- 
tion is helping to supply quantities of 
Sperry Gyro-Compasses, under prime 
contract to the Navy. 


TODAY, this minute, these gallant 
LSTs are making history . . . landing 
tanks and men on enemy-held beaches 
---and landing them exactly where and 
when they are scheduled to be landed. 


SPERRY GYROSCOPE COMPANY, INC. 


BROOKLYN, 


NEW YORK 
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service, and maintenance personnel. 
How the art group of an aircraft manu- 
facturer was expanded to take care of 
the demand for illustrations for training 
jsdescribed. The Beech Log, December 
17, 1943. 


Additional N.A.S.C. Sheets 


Sixteen additional sheets have been 
jssued for the insertion in the National 
Aircraft Standards files. They cover 
plastic hose crosses, tees, unions, nip- 
ples, elbows, and coupling nuts. Na- 
tional Aircraft Standards Committee. 


The Rubber Industry in War 


An 80-page illustrated pamphlet 
titled The Rubber Industry and The War 
summarizes the war story of some 500 
American rubber manufacturers. An 
account is given of the many problems 
of conversion faced and solved by the 
rubber manufacturer and the role he 
has played in war production. It is 
explained that the three production 
tasks were to make all rubber products 
essential to win the war, to make other 
“nonrubber” products that had to be 
made to win the war, and to make the 
rubber itself—synthetically. Sections 
of the publication describe how each 
of the three jobs are being carried out. 
The Rubber Manufacturers Association, 
Inc., New York. 


Hydraulic-Equipment Catalogue 


Pressurized Power and Controlled 
Flow by Pesco is the title of a new book- 
let containing informative material for 
design engineers and others concerned 
with improved methods of handling 
liquids and utilizing pump power in 
their products or processes. The book 
presents pictorially the engineering and 
experimental-laboratory services, as well 
as the precision production facilities of 
the manufacturers who produce small 
compact, lightweight hydraulics, fuel 
pumps, air pumps, and related acces- 
sories. The past decade of aircraft de- 
velopment is reviewed in relation to the 
strides that have been made in pumping 
equipment offering new high standards 
of performance. Facilities and equip- 


ment resulting from meeting the de- | 


mands of the aircraft industry are now 
offered for possible adaptation to other 
ay Pesco Products Company, Cleve- 
and. 


Turbosupercharger Development 


“They're Turbosupercharged”’ outlines 
the history and research activities 
connected with the development of the 
exhaust-driven turbosupercharger. The 
part played by Dr. Sanford A. Moss, 
who pioneered the development of the 
turbosupercharger, is described. The 
booklet explains the general construc- 
tion of the turbosupercharger and tells 
how it differs from the geared super- 
charger. Some of the advantages of 
the turbosupercharger are listed. 

Among the illustrations is a diagram 
showing the amount of power attained 

y the engines of a turbosupercharger- 
equipped plane at various altitudes 
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from 10,000 to 50,000 ft. above sea 
level. General Electric Company. 


Automatic Engine Controls 


A new insert for the Simmonds Prod- 
ucts Handbook consists of a reprint 
from an article titled “Engine Control 
Achieves Simpler Piloting,” appearing 
November, 1948. It describes Sim- 
monds automatic aircraft-engine con- 
trols. Simmonds Aerocessories, Inc., 
New York. 


Ball Bearing Service 


A booklet on service procedure for 
ball bearings describes in simple terms 
the dismounting, cleaning, inspection, 
and remounting of ball bearings. It is 
designated as ND-A57 and is illustrated 
with drawings and photographs. New 
Departure Division, General Motors Cor- 
poration, Bristol, Conn. 


Induction Heating Process 


A revised booklet on a process of in- 
duction heating for the treating of 
steel parts shows recent installations of 
the process and a series of views of 
various types of parts easily treated by 
induction heating. Sections of the 
booklet cover the principles of induc- 
tion hardening, heat-treating, brazing 
and soldering, normalizing and anneal- 
ing, and heating for forging and form- 
ing. Other sections deal with carbide 
solution and superhardness. Tables 
and charts reveal hardness tests, power 
effects, ete. Ohio Crankshaft Company, 
Cleveland. 


Models for Plant Layout 


Scaled Models Expedite Plant Layout. 
Jeanne Lott. The use of three-dimen- 
sional scaled models to facilitate plant 
layout work is described. It is noted 
that the models used are not simply 
wood blocks but are shaped to show the 
type of equipment they represent. New 
techniques used in the building of these 
models are described. The models are 
portable, the entire construction being 
light. It is stated that the outstanding 
advantage of the models is the flexibility 
they lend to layout planning. Fleet- 
wings Arrow, January, 1944. 


Greater Engine Power 


Cyclone 18. This article not only pre- 
sents information on the design and 
construction of the new Wright Cyclone 
aircraft engine—an 18-cylinder, air- 
cooled radial engine of 2,200 hp.—but 
also interprets what the use of this 
powerful engine will mean in terms of 
increased load, range, speed, rate of 
climb, and striking ability for combat 
planes. In addition, its importance as a 
factor in postwar air transport is de- 
picted. 

Built in two banks of nine cylinders 
each, the Cyclone 18 is reported to have 
a displacement of 3,350 cu.in. Despite 
the high horsepower, it is said to 
create less drag than the original Cy- 
clone engine with one-quarter the 
power, because of its improved cowling 
and 55-in. diameter. Some of its con- 
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struction features include: aluminum- 
alloy cylinder heads and nitralloy steel 
cylinder barrels; use of a steel crank- 
case that permits taking more power 
from the engine than is possible with 
and aluminum case; use of lightweight 
magnesium in nose section and super- 
charger housings; and a low-ratio re- 
duction gear system that enables the 
propeller at an average cruising speed to 
turn at only 600 r.p.m. Trade Winds, 
October, 1943. 


Weight and Balance Recorder 


Archimedes up to Date—Or How to 
Load a PBM-3 Mariner. A description 
is given of an automatic weight and bal- 
ance indicator known as the Hydrobal, 
developed to facilitate the proper load- 
ing of flying boats. The instrument, 
the operation of which is based on hy- 
drostatic principles, is stated to provide 
accurate and rapid readings of draft and 
trim angles, which are then plotted on a 
calibrated chart to obtain the loading 
weight and center of gravity of the air- 
craft. Recent refinements in the design 
of the instrument are described. The 
Martin Star, January, 1944. 


Air Transport, 1933 Style 


Cargo Planes? Yes—Ten Years Ago! 
Harmon A. Harris. A story of how 
Panagra planes flew ton-heavy machin- 
ery from Cuzco to Huanacopampa, in 
the Peruvian Andes, as early as 1933. 
The aircraft used were converted Ford 
trimotor passenger planes equipped with 
high-altitude, supercharged Wasp en- 
gines. With the interior of the plane 
stripped of its fittings, a hatch was cut 
in the fuselage so that pieces of ma- 
chinery 8 ft. long by 4 ft. wide might be 
put aboard. Except for one on each 
side, windows were blocked with smooth 
sheet dural. A double-rail track was 
laid along the floor of the cabin so that 
it formed a rolling platform for the car- 
go’s weight to be properly distributed 
inside the plane. The Grace Log, De- 
cember, 1943. 


Materiel 


It Takes All These. A series of notes 
on the work of Douglas Aircraft’s Ma- 
tériel Division. Without detailing the 
procedure of the department, the ar- 
ticle indicates the vast stores it must 
handle, the complexity of its job, and 
some of its special functions. Douglas 
Airview, December, 1948. 


History of an Aviation Company 


Yesterday’s “Touch of Tomorrow.” 
Richard H. Depew, Jr. The third sec- 
tion of a history of the growth and de- 
velopment of the Fairchild Engine and 
Airplane Corporation and its products 
relates the early sales of aircraft and the 
redesigning of the FC-1, with greater 
power, as the FC-1A. How the early 
models were developed and tested, how 
they were sold to individuals and to 
some of the pioneer air lines, and the 
establishment of regular production are 
recounted. Among other events noted 
are the delivery of two FC-2’s to the 
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FLYING BEGINS 


PHOTO COURTESY CONSOLIDATED VULTEE AIRCRAFT 


ON WHEELS 


On Hayes Wheels and Brakes—thousands of pilots 
and crews have taken off to begin their training, and 


landed after countless flights, to win their wings. 


And whether on trainer, transport, fighter or bomber 
—pilots, ground crews and tech men know Hayes rugged 
reliability and easy maintenance means “Roger!” when it 
comes to wheels and brakes—both the famed Hayes Ex- 


pander Tube and shoe-type brakes. 


Western Representative: Airsupply Co., 5959 W. 3rd St., Los Angeles A R C R A F T 


Eastern Representative: J. Henry Reisner, Hagerstown, Md. W H E E L S A N D B R A K E S 


HAYES INDUSTRIES, INC. Home Office: JACKSON. MICHIGAN, U.S.A. 
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Department of Commerce, participa- 
tion in Lindbergh’s tour, and the first 
flight of a Fairchild seaplane. The sea- 
plane test was accomplished by putting 
floats on the FC-2 on the day following 
its test flight as a landplane, it being 
stated that probably no other new air- 
plane had been tested as a landplane 
one day and a seaplane the next. The 
Pegasus, January, 1944. 


New Mechanized Assembly Line 


Lockheed Answers the Call for More 
Lightnings! Some brief data on the 
new mechanized assembly line for P-38’s 
and how it was installed in 8 days. 
Similar to those used in automobile 
production, the continuously moving 
conveyer is described as being arranged 
in the shape of a reversed “B.” The 
planes move down one line, shuttle back 
in the opposite direction on the second, 
and the third carries them again the 
length of the final assembly hangar. 
Stock racks containing kits of the vari- 
ous parts to be installed run parallel to 
the moving lines. Global Service Log, 
Third Quarter, 1943. 


Progress in Air Transport 


Air Transport Comes of Age. The 
progress in air transport is traced in an 
article discussing the expansion of the 
air lines and advances in the design of 
air transport planes. Particular at- 
tention is given to the increase in the 
power of transport planes. The intro- 
duction of multiengined planes is dis- 
cussed. Trade Winds, December, 1948. 


Aiir-Age Education 


Air-Age Education Research. An ar- 
ticle telling about the air-age educa- 
tional research organization sponsored 
by American Airlines, which has been 
developed to function as a liaison agent 
between educators and the leaders in all 
fields of aeronautics. It is shown that 
instruction will have to be expanded in 
geography, economics, languages, poli- 
tical science, history, philosophy, and 
other subjects to meet the new condi- 
tions imposed by the growth of air 
transportation. Flagship News, De- 
cember, 1943. 


Electronic Applications 


Electronics in Industry—Today! The 
tole of electronics in industry is dis- 
cussed and some of the applications of 
electronics not shrouded by war secrecy 
are Outlined. While the importance of 
electronics in future industrial develop- 
ments is emphasized, it is stated that no 
discussion of the postwar “age of elec- 
tronics” should soar into the realms of 
the extravagant. Some of the imme- 
diate industrial fields into which elec- 
tronic applications fit are listed. Ref- 
erence is made to the use of radio- 
frequency heating in the plastics in- 
dustry. The use of electronics in speed- 
ing the production of “Compregwood” 
aircraft propellers is mentioned. A 
rivet detonator for use on inaccessible 
aircraft parts is illustrated. Steel 
Horizons, Vol. 5, No. 5. 


With the tail supported by hydraulic jacks, bags of shot weighing 10 lbs. each are loaded 
on the horizontal tail of the Fairchild AT-21 to test loads under varying conditions. 


Static Tests on AT-21 


Burlington-Built “GUNNER” Passes 
Severe Static-Ship Tests of Army. The 
recently released report of the Army 
Air Forces static tests applied to the 
Fairchild AT-21 indicates that the con- 
struction, in which molded plywood 
predominates, has successfully met the 
requirements. Conducted by the Struc- 
tures Laboratory at Wright Field, the 
tests are given to all new designs or- 
dered by the A.A.F. to prove the 
strength of every major part and as- 
sembly under conditions simulating 
actual flight. How the tests are applied 
is described, covering the apparatus 
used and the methods of measuring the 
stresses, including the point where the 
“ultimate load” is reached. The Fair- 
crafters, December 10, 1943. 


Thread Grinders 


A 6-page bulletin, designated as No. 
25, furnishes instructions for mount- 
ing a toolpost grinder and a thread- 
grinding attachment on lathes. Typical 
thread-grinding procedures are described. 
Complete helical-angle tables for U.S. 
Standard and Acme thread for settings 
on the grinder and dresser are given. 
Both Standard and Acme dressers are 
shown. A thread grinder in operation 
is illustrated. The Dumore Company, 
Racine, Wis. 


Part-Time Work for High School 


Students 


Boypower. An additional source of 
labor is noted in the employment of 
high-school students by the Ryan Aero- 
nautical Company on a_ parttime 
basis. 

Supplementary to the company’s pro- 
gram of hiring high-school students dur- 
ing summer vacations, this scheme pro- 
vides for the employment of selected 
students 4 hours per day during the 
school term. It is reported to be ex- 
tremely successful. Ryan Flying Re- 
porter, November, 1943. 


Engine Service Bulletins 


Service Bulletin No. 25 covers ap- 
proved spark plugs and _ spark-plug 
maintenance. Spark plugs approved 
by the makers for use in Jacobs engines 
are classified by types of harness and 
thread sizes. Instructions are given for 
the proper setting of the gap to meet dif- 
ferent conditions of operation and 
recommendations are made for the 
complete reconditioning of spark plugs. 

Service Bulletin No. 29 deals with the 
repair of oil-pump pressure sections. 
The procedure is outlined for salvaging 
much pressure sections when it is found 
that the fit between the section and the 
idler shaft exceeds the loose-fit replace- 
ment limit, as specified in the manufac- 
turer’s table of limits. Jacobs Aircraft 
Engine Company, Pottstown, Pa. 


Bearing Stock List Expanded 


A feature of the new “Compo” Oil- 
Retaining Porous Bronze Bearing Stock 
List No. 2 is the inclusion of many 
heretofore unpublished sizes and shapes, 
notably the self-aligning bearing types. 
Dimensions and prices on a large num- 
ber of sizes in sleeve-type and flanged 
bearings, as well as thrust washers and 
solid plugs, are also tabulated for quick 
reference. 

A variety of essential information on 
“Compo” material is given, such as 
chemical and physical properties, tol- 
erances, application data, and detailed 
installation instructions by standard 
practice methods without machining. 
Bound Brook Oil-Less Bearing Company, 
Bound Brook, N.J. 


Emergency Training 


Drill for Ditching. The training 
given American Airlines’ crews to assure 
greater transatlantic safety is de- 
scribed. The article explains how crews 
are trained to abandon ship within 30 
sec. from the time of landing in the 
water. Flagship News, December, 
1943. 


ROTARY WING:PIONEERIN 


A Kellett takes off vertically, lands 
practically anywhere. Air speeds— 
from practically 0 to 120 MPH. 


One of an earlier fleet of Kelletts, developed in cooperation with the United States Army Air Forces. 


1944 marks the fifteenth year during 
which Kellett has been producing rotary 
wing aircraft. Each year the path of 
progress in this branch of aeronautical 
science has been extended by additional 
Kellett in-the-air accomplishments. 


All wartime production of Kellett’s 
advanced types of rotary wing ships is in 
cooperation with the United States Army 
Air Forces—details may not be given now. 


But among many, even pre-war indi- 
cators of postwar opportunities to save 
time and cut costs for industry, com- 
merce and agriculture, is this historic 
Kellett record: completing 2,607 flights 


in a single year, on a daily timetable, 
between airport and the Philadelphia 
post office roof, month after month, in 
all seasons. 

When the war has been won, Kellett 
looks ahead to opportunities for its ex- 
panding corps of forward-looking en- 
gineers to apply their accumulated rotary 
wing experience to producing aircraft 
for patrolling electric power lines and oil 
pipe lines, spraying and dusting crops 
and orchards, oil and mineral prospect- 
ing, forestry fire prevention, transporting 
mail and passengers directly to urban 
centers. Kellett Aircraft Corporation, Up- 
per Darby (Philadelphia), Pennsylvania. 


KELLETT 


OLDEST ROTARY WING AIRCRAFT MANUFACTURING COMPANY 
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Oversize Rivet Set 


An oversize rivet set 2!/. in. in diam- 
eter is said to eliminate the danger of 
dinging thin skins, even when used 
by unskilled labor. 

Forged from tool steel and heat- 
treated, the even heat grain flow of this 
set is claimed to have great impact re- 
sistance and a minimum fracture pos- 
sibility. An ultrasmooth finish on the 
crown surfaces is designed to protect 
thin skins from dents and abrasions 
while riveting. Aero Tool Company, 
Burbank, Calif. 


Heavy-Duty Rectifier 


A new rectifier with a d.c. output 
sufficient to operate heavy-duty air- 
craft gun turrets provides ground crews 
with power for servicing and testing 
airplanes of all sizes. It is stated that 
the extra heavy inrush current required 
can be delivered while ample voltage is 
maintained to prevent drop-out of turret 
relays, and that the “no-load” voltage 
is within the safe limit of any delicate 
electronic service or other electrical 
equipment in a plane. 

The rectifier provides voltage control 
with a “no-load” limit that may be set 
and locked to prevent tampering. The 
rectifying element is of the “self-heal- 
ing” dry-dise magnesium-copper sul- 
phide type. The bridge circuit is en- 
tirely insulated from the primary. 
Three-phase rectification makes for 
smooth d.c. output. Airplane Manu- 
facturing and Supply Corporation, 
North Hollywood, Calif. 


Automatic Shut-Off Valve 


A new automatic safety shut-off 
valve or “hydraulic fuse” for airplane 
hydraulic systems, known as Type HF- 
40, is designed as a means of preventing 
loss of hydraulic fluid from ruptured 
lines or fittings caused by gunfire, fa- 
tigue caused by vibration, or other 
reasons. It can be applied as one unit 
for each four-way valve or as a single 
unit for the entire hydraulic system of 
the airplane. 

The former application is entirely 
automatic and requires no assistance 
from the pilot, but the latter requires 
him to isolate the ruptured part of the 
system by restoring the four-way valve 
to the neutral position and then to 
reset the fuse to allow operation of the 
remainder of the system. 


The device weighs 1.8 lbs. and meas- 
ures 5°/, by 2°/sin. Themajor operating 
parts consist of a spring-returned dis- 


placement piston, a balanced pressure 
poppet, a balanced return poppet, a by- 
pass valve, and-a reset lever and cam. 
Alco Valve Company, St. Louis. 


Flame-Resisting Process for Plywood 


Sheets of plywood are flameproofed, 
a carload at a time, by the Minalith 
process, a pressure treatment that em- 
ploys a combination of phosphate, 
sulphate, and boron chemicals. The 
new treating process is claimed to pre- 


vent flamespread and delamination by . 


filling the wood cells throughout the 
plies with chemicals that entirely inhibit 
the flaming characteristics of wood sub- 
stance. 

Procedure followed in flameproofing 
plywood doors for a West Coast blimp 
hangar sets a pattern for fire-retardant 
treatment. The plywood is fabricated 
and then shipped to wood-preserving 
plants where it is impregnated under 
pressure in steel cylinders and _ thor- 
oughly dried after treatment. Re- 
turned to the maker’s plant, the ply- 
wood sheets are given two coats of paint 
before erection, followed by a camou- 
flage paint application after they are 
set in place. Plywood sheets are sanded 
after treatment if they are to be used in 
natural grain-finish panels. If sheets 
are to be used in units, no sanding is 
required. The treated plywood will 
take any good grade of paint. Ameri- 
can Lumber & Treating Company, 
Chicago. 


Survey of Air Transport 

“The Future of Air Transport” is 
the title of a nine-page survey of the 
industry, by Roger W. Babson, having 
particular reference to the stocks of the 
companies. It compares the position 
of the companies engaged in manufac- 
turing activities with that of the organ- 
izations that operate in the air transport 
field on the basis of postwar conditions 
and the reconversion to peacetime busi- 
ness. It stresses the economic ad- 
vantages held by the air lines, especially 
from the standpoint of “roadbed” or 
“maintenance of way” problems en- 
countered by surface transportation 
enterprises. Financial statistics are 
given on five of the larger air-line com- 
panies. Babson’s Reports Incorporated, 
Babson Park, Mass. 


Recognition Light Switch 


Recognition light switch, model LS- 
15, furnishes control over the outside 
lighting system of an airplane for pur- 
poses of identification and recognition. 
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Industry 


A toggle switch provides separate con- 
trol over each of four lights—white, 
red, green, or amber. By varying the 
pattern of the light according to the 
three positions possible for each switch— 
“Steady,” “off,” and “key’—it is pos- 
sible to work out 81 distinct combina- 
tions. This number can be extended to 
an almost unlimited degree by using 


‘ different keying patterns. 


The toggle switches are of the lumin- 
ous type. The Army-Navy approved 
keying switch is capable of controlling 
circuits of over 140 watts. The user 
may drill a hole, or holes, in the box for 
the connecting wires at whatever point 
is best suited to the installation. Five 
wires with terminal lugs are required 
but not supplied by the manufac- 
turer. 

Four mounting holes, 0.180 in. in 
diameter, are provided in the back of the 
box. Each is centered 15/;2 in. from the 
vertical axis of the box and 1 in. from 
the horizontal axis. The box and cover 
are fabricated of drawn aluminum alloy 
and painted to specification. Overall 
dimensions are by by 
in. The weight is 11.5 oz. Pacific 
Division of Bendix Aviation Corpora- 
tion. 


Bendix Pacific Division 


Bendix Aviation, Ltd., of North 
Hollywood, Calif., is now operating as 
the Pacific Division of Bendix Aviation 
Corporation. The changeover from the 
former status of a California corpora- 
tion will affect only administrative and 
legal considerations. Operations and 
personnel will remain unchanged. Ben- 
dix Aviation Corporation. 


Radio Repair Kit 


To make it unnecessary for damaged 
aircraft radio loops to be kept out of 
action for indefinite periods by being 
returned to the factory for repairs, a 
method of repairing them in the field 
with the aid of an aircraft radio loop 
field repair kit has been developed. The 
kit is composed of a rubber-shaping 
hammer and mold for straightening loop 
cases and various other tools for making 
méchanical adjustments. 

In addition to the receipt of a cash 
award, the worker who developed the kit 
has been given a job in the Model 
Laboratory of the Standards Depart- 
ment of the company where he is work- 
ing on new developments. He is at 
present devising a small, compact repair 
kit for aircraft transmitters. Bendix 
Aviation Corporation. 
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HIGH SPEED 
STEEL TIP 


COPPER SHIM 


Simple method of applying high speed tips 


Information supplied by an Industrial Publication 


Copper brazing offers a readily available means 
of mounting high speed steel tips on low alloy 
shanks for cutting tools. 

The procedure is quite simple. A recess milled 
in the shank is thoroughly cleaned and coated with 
brazing flux. The flux is also applied to the high 
speed steel tip. A copper shim (0.003 to 0.005 in. 
thick) is cut to the size of the recess. 

The shank is heated until the flux flows freely 
before the shim is fitted in the recess. After the 
shim and tip are put in place, the assembly is 
brought up to 1650° F., in a preheating furnace. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 
DATA ON MOLYBDENUM APPLICATIONS. 
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Then the assembly is transferred to a high 
heat furnace and held at quenching temperature 
(2200-2350° F.) until the tip is soaked through. 
Copper melts at 1980° F., therefore the shim 
will melt and spread over the interfaces, forming 
a firm bond. 

After withdrawal from the furnace the tip is 
aligned and pressed into place to squeeze out 
excess copper and flux. As soon as the tip is well 
bonded to the shank, that end is oil quenched. 
Final operation consists of the usual high speed 
steel temper at 1000-1050° F. 


MOLYBDIC OXIDE, BRIQUETTEDOR CANNED® 
FERROMOLYBDENUMe“CALCIUM MOLYBDATE” 
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Recent Fastening Devices 


The recent introduction of a floating 
“Cam Collar” or receptacle for cowl 
fasteners is claimed to have permitted 
spotting tolerances to be increased to 
over '/; in. in any direction without dis- 
tortion or warpage of the sheets. The 
complete line of these collars includes 
several others for rivet-type installa- 
tion, as well as one that is mounted in a 


ange hole. 
e removable stud assembly, which 
has a permanently installed cross pin, 
and permits last-minute insertion with 
el in place to insure an accurate fit, 
heen further strengthened by modi- 
fications in design. The maker has also 
added to its line a self-locking anchor 
nut made in a variety of sizes and 
models. Camloc Fastener Corpora- 
tion, New York. 


Air-Conditioned Navigation Trainer 


The Celestial Navigation Tower 
Trainer, a plane fuselage large enough 
to accommodate the entire crew of a 
bomber, is designed to duplicate flying 
conditions and problems encountered in 
the air on actual bombing missions. 
Bombardier, pilot, radio man, and 
navigator go through their routine work 
and perform all the duties of actual low- 
altitude and precision bombing without 
leaving the ground. Suspended in a 
tower on a framework, the training 
“bomber” can turn, spin, and execute 
almost any maneuver of which a real 
plane is capable except looping. A re- 
volving dome overhead simulates the 
heavens with the stars accurately 
spotted. For night flying problems, 

ese stars show as pin points of light. 
It is reported that the twelve naviga- 
tional stars are placed so exactly that the 
navigator can take as accurate a reading 
with his sextant as if he were reading an 
actual star. 

This “sky” is so sensitive that vari- 
ations of more than 2° or 3° in tempera- 
ture will give the navigator a false 
reading, which, of course, would result 
in missing the exact area of the bombing 
mission. This is one of the prime rea- 
sons for the need for constant tempera- 
ture, with 72°F. inside temperature 
selected as the average condition to be 
maintained the year round. 

Inside the bomber are all the actual 
controls, radio navigational and bomb- 
ing equipment found on a real bomber. 
A specially designed Carrier air-condi- 
uioning system composed of three pack- 
age units is installed to protect these 
instruments from dust and humidity 
and to insure their proper functioning. 

Just beneath the plane an image of 
the ground is projected on a screen to 
simulate the terrain passed over. The 
“ground” moves at exactly the speed at 
which the plane is flying, while cloud 
formations are simulated by another 
Projector. At the same time, every 
move of the crew is automatically re- 
corded in the control room below. 
There an operator synchronizes the 
stars overhead, puts in the velocity and 
direction of wind, and checks any mis- 
€s made by the crew in carrying out 


FROM THE INDUSTRY 


CROSS SECTION SHOWING ASSEMBLY IN LOCKED POSITION 


Elastie Stop Nut spring-lock fastener for 
engine cowlings. 


their mission. 
Syracuse, N.Y. 


Name Changed 


The Corrosion Control Corporation 
at Norwalk, Conn., has changed its 
corporate name as of January 1, 1944, 
to Cordo Chemical Corporation. The 
firm is now offering industrial coatings, 
finishes, lacquers, and bonding adhe- 
sives. With the exception of Co-Res- 
Co, a plastic corrosion resistant coating, 
the products are all being marketed un- 
der the trade name “Cordo.” Cordo 
Chemical Corporation. 


Kitchen Knife Sharpener Adapted 
into Metal-Burring Tool 


A simple, inexpensive kitchen tool for 
sharpening knives has been adapted to 
trim smooth the edges of rough metal 
stock being shaped into parts for Curtiss 
P-40 Warhawk fighters and Curtiss 
C-46 Commando military transport 
planes. The small knife sharpener with 
roller discs has been given a special 
V-shaped metal guard to protect work- 
ers’ fingers and a plastic handle to lessen 
fatigue in taking burrs from rough edges 
of newly cut aluminum parts. The new 
tool has speeded production by elimi- 
natinga much slower method, clears both 
edges in a single operation, and leaves an 
edge without scars. 

Workers in the burring department 
use the tool on strips of aluminum stock 
after they have been cut by shearing 
machines into certain lengths and sizes 
according to template pattern. Before 
these parts go to hydraulic presses or 
punch presses, their rough edges must 
be smoothed to prevent cracking and 
injury to workers during handling. 
Curtiss-Wright Corporation. 


Carrier Corporation, 


Suction and Air Pressure System 


A new suction and air-pressure sys- 
tem for aircraft consists of an engine- 
driven air pump, pressure safety valve, 
oil separator, and a throttling unload- 
ing valve. The system provides suc- 
tion for gyroscopically operated flight 
instruments and air pressure for the 
operation of large deicer systems. It is 
stated the throttling unloading valve 
maintains constant suction. for instru- 
ment operation and unloads the air 
pump when the pressure differential 
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between the pressurized cabin and at- 
mosphere is sufficient to operate the 
instruments. The engine-driven air 
pump weighs only 11 Ibs., and incorpo- 
rates a sheer section for protection in 
event of overload, a removable flexible 
drive coupling for torsional flexibility, 
a nitri-cast iron pump liner, and im- 
proved through-type interlocking vanes. 
Kelipse-Pioneer Division, Bendix Avia- 
tion Corporation. 


Lightweight Spring-Lock Fastener 


Rights have been acquired for a 
spring-lock fastener of new design, 
particularly suited for holding the en- 
gine cowling of high-speed warplanes. 
It is reported that the Army Air Forces 
have tested it at Wright Field and have 
found that it meets specifications for 
use in any Army airplane. Also it is 
stated that after complete testing the 
Navy’s Bureau of Aeronautics has found 
that it meets Navy specifications for 
aircraft of that branch of the service. 

In addition to its uses on airplanes, 
this fastener is suited to many postwar 
commercial applications, such as access 
plates on farm machinery, panels on 
motor trucks, home heating units, 
radio equipment, and at any point 
where a quick-acting, vibration-proof, 
nonrattling fastening is needed. Elastic 
Stop Nut Corporation of America, 
Union, N.J. 


Night-Landing Buoy 


A buoy for use in night airplane land- 
ings at sea is expected to have far-reach- 
ing results in the advancement of avia- 
tion after the war. The buoy, developed 
by The Firestone Tire & Rubber Com- 
pany and the Westinghouse Electric & 
Manufacturing Company and stated 
to be very steady and visible more than 
3 miles and from a height of 4,000 ft., 
is now being used by the navies of the 
Allied Nations to mark landing lanes for 
seaplanes. 

It is expected that this type of rubber 
buoy will enable postwar passenger and 
freight planes to land with safety at 
seadromes that previously permitted 
only daytime operation, while small in- 
land lakes and rivers may provide safe 
landing places at all hours. When it is 
not being used for marking night- 
landing lanes, the buoy may be used 
as a daytime marker or a mooring 
buoy. 

The lights on the buoys may be oper- 
ated manually or by radio. Through 
the use of a secret frequency the lights 
may be turned on from the plane by 
the pilot himself. A claimed advantage 
is that the Firestone buoy is immune to 
shock. Wings or pontoons of seaplanes 
may strike the buoy without damage to 
either. Although the buoy might be 
tossing in a rough sea, it looks stationary 
to the incoming pilot. It flexes under 
wave action so that the center of buoy- 
ancy is altered and the light unit re- 
mains practically stationary. 

The unit consists of a doughnut- 
shaped rubber floating device that sup- 
ports the lighting mechanism. This 
mechanism consists of a light standard 
and battery container. The light is 
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‘““I needed a relay 
as Short as this 
..-.and long on stamina” 


“ AND I found it in the 
Automatic Electric Class 
“S$.” This tiny relay is mar- 
vellously compact, light in 
weight and packs plenty of 
power. But that’s only part 
of the story. For depend- 3. Twi 
ability under tough service ; ation, self-cleaning—provide maximum 
conditions, I haven’t found + 


c - 4. Pin-pivoted armature with full length bearing provides long 
its equal.” ‘ working life under tough service conditions. 


1. Vibration resistance is part of its basic design—built-in, not 
added on. It surpasses the most rigorous tests required by the 
Signal Corps and the Air Forces. 


2. Its unique spring design provides high contact pressure within 
small space limits. 


Veet ae To get the full story on Class “S” and other Auto- 

The Class “S” Relay was designed especially for matic Electric relays, write for Catalog 4071—the 

dependable use on fast, modern aircraft, where vibra- most comprehensive handbook ever published on 
tion and acceleration are tough obstacles for any relays and their application. 

electrical equipment. Here are some of the reasons Class “S” Relays are available with a wide variety of coil and contact combi- 

why Class “S” does its job so well: nations, and operate and release speeds. The single arm relay shown above bas 


@ Capacity of six contact springs—the double arm, twelve springs. 


AND OTHER CONTROL DEVICES 


AUTOMATIC 
j ELECTRIC 1033 West Van Buren Street, Chicago 7, Illinois 


In Canada: Automatic Electric (Canada) Limited, Toronto 


Distributed by AUTOMATIC ELECTRIC SALES CORPORATION 


PARTS AND ASSEMBLIES FOR EVERY ELECTRICAL CONTROL NEED 
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capable of operating 200 hours continu- 
ously without battery replacement and 
500 hours when the flashing type is 
ysed. The Firestone Tire and Rubber 
Company. 


Electric Arc Welding Developments 
in 1943 


| It is stated in a brief review of the 
1943 achievements in are welding that 
one of the outstanding developments 
has been the extension and perfection of 
gs-shielded arc-welding methods. Both 
argon and helium have been used suc- 
cessfully to provide an inert gas shield 
ground either a tungsten or carbon arc- 
welding electrode in the welding of mag- 
nesium alloys in particular and of some 
other alloys as well. 

The are welding of magnesium in the 
repair of castings has been widely ex- 
tended. Army Air Corps specifications 
permit the use of inert gas-shielded arc 
welding for certain repairs on magne- 
sium-alloy castings. Indications are 
that this process will make an impor- 
tant contribution to conservation and 
production in this field. 

A large amount of developmental and 

experimental work has been done on the 
gas-shielded are welding of wrought 
magnesium alloys in preparation for 
the apparently inevitable wide adoption 
of extrusions and rolled sheet in the 
metalworking industries. Notable 
among the results of this developmental 
work are the so-called ‘“reverse-bevel”’ 
joint preparation for butt joints in thin 
magnesium-alloy sheet, the use of 
formed backing strips of thin stainless 
steel for the same type of joint strength 
and soundness by controlling the 
amount of drop-through, and the dis- 
persion of the oxide present on the plate 
edges. 
Two marked trends in the a.c. arc- 
welding field are noted, and comment is 
made on new equipment and on the ef- 
forts to reduce electrode consumption 
while increasing total output. General 
Electric Company. 


Electrical Developments in Aviation 
Industry 


Ina review of the contributions of the 
electrical industry to the advancement 
of aeronautics during 1943, brief com- 
ments are made under the following 
heads: Power-Operated Turrets; Au- 
tomatic Pilot; Turbosuperchargers; 
Unilever Power Control; Ignition Sys- 
tems; Electrical Systems; Motors and 
Operators—(A-c/d-c); Aircraft Con- 
trols; Circuit Breakers; Aircraft In- 
struments; Temp-Turb; Communica- 
tions; and Plastics. How electric- 
appliance facilities were converted 
to making aircraft devices is covered, as 
Well as the engineering work done in 
connection with aircraft production. 
General Electric Company. 


Ignition Cable for Aircraft 


A new high-tension cable, tested in 
accordance with Army Air Forces 
specifications for use on aircraft-engine 
ignition systems, is a synthetic (Neo- 
Prene) sheath-type cable. It has high 
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heat,.moisture, and oil resistance and is 
said to withstand the effects of an elec- 
trical discharge at low atmospheric 
pressures. 

The conductor of this new cable is 
flexible. It consists of Monel wires 
twisted together and covered with an 
insulation of low-capacitance rubber 
compound reinforced by a braid of glass 
yarn for added tensile strength and rug- 
gedness. The outer sheath is Neo- 
prene, marked in conformance with 
A.A.F. specifications to show the name 
of the manufacturer, cable size, and 
date of manufacture. An overall thin 
coating of transparent wax aids in 
handling and installation. General 
Electric Company. 


Automatic Drill-Press Control 


Powered by air, the Hydra-Drill is 
designed automatically to operate a 
drill press so that the customary hand 
feed, while it can be used if necessary 
for individual operations, is unneces- 
sary for fast production. It permits the 
operator to devote full time and atten- 
tion to feeding the work to the drill 
press. Adjustable stops permit ac- 
curate adjustment for al) drill-press 
operations such as drilling, counter- 
boring, spot facing, blind drilling, ream- 
ing, and other operations on any type 
of materials or parts. 

The range of feed can be regulated 
for fast drilling of soft materials or slow 
drilling of hard materials. For piece 
work, the device may be used to set the 
rate of feed for drilling a given number 
of pieces per hour. A safety feature 
consisting of a finger-tip control per- 
mits immediate release of the automatic 
feed. Under some production condi- 
tions it may be applied to two drill 
presses to permit one operator to oper- 
ate both of them. 

One feature is that the rate of feed of 
the drill-press spindle can be adjusted 
so that the pressure of the drill on the 
work is right for any particular drilling 
operation, regardless of the size of the 
drill which is used and the rate of speed 
at which the drill is operated. This ad- 
justable feature is intended to save 
breakage of small drills which are 
broken when too much pressure is ap- 
plied to the hand feed by the operator. 
The General Pacific Corporation, Los 
Angeles. 


“Self-Starting’’ Airplane Tire 


A “self-starting” airplane tire that 
will obtain high rolling speed before it 
touches the ground—easing the wear 
and tear of landing impact—is de- 
scribed. The prelanding rotation re- 
quires no motor, being achieved simply 
by an arrangement of vanes or fins built 
into the sidewall of the tire so that when 
the landing gear is lowered they catch 
the air and set the wheel spinning. 
The fins, made of rubber and fabric, are 
so constructed and placed that they 
spring back into position flush with the 
tire’s side on the “upper half” of each 
rotation of the wheel. 

The effectiveness of this mode of 
starting the rotation in lessening air- 
plane tire wear has been demonstrated 
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in tests, according to the maker. It is 
reported that special tires of the 17.00 
by 16 size furnished to a commercial 
air line had successfully made more than 
twice as many landings as the average 
number of landings made by conven- 
tional tires of the same size in similar 
service. 

Although reduction in landing-im- 
pact wear was the primary reason 
for the invention, it is stated that the 
spinning wheels make possible notice- 
ably smoother landings, even smoother 
than have ever been achieved by the 
use of extremely low inflation pressure. 
Landing-shock wear has been an in- 
creasingly critical problem to the avia- 
tion and tire industries in recent years 
because of the increase in plane size and 
weight and the higher landing speeds, 
demanding larger tires. Prerotation is 
also expected to contribute to lessening 
the strain put upon landing-gear as- 
semblies. 


Fins built 
Goodrich tire catch the wind when the 
landing gear is lowered and start the tire 
spinning before it touches the ground, 
thus greatly lessening the wear and tear 


into the sidewall of this 


of landings. The fins are constructed in 
such a way that they spring back flush 
with the tire’s side on the “upper half” of 
each rotation of the wheel. 


The new vaned tire makes it possible 
to have the landing wheels spinning at 
approximately the plane’s ground speed 
when the plane first contacts the ground, 
whereas without prerotation there is 
not only much greater initial shock but 
a considerable amount of “drag” along 
the ground before the wheels can attain 
sufficient speed to be rolling at the same 
speed as the plane is moving. 

The chief distinguishing feature of 
this contribution to the science of plane 
tire prerotation is the achievement of 
an arragement that allows the vanes to 
be blown open to full “windmill effect’’ 
when the air stream strikes them but 
then to flatten out quickly for the upper 
half of the revolution. The B. F. Good- 
rich Company. 


Arc-Welded Hydraulic Airplane 
Landing-Gear Mock-Up 


Students at the New England Air- 
craft School, Boston, under the super- 
vision of their instructor, have con- 
structed a hydraulic landing-gear mock- 
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Add to the experience and craftsmanship which has made Roddis Aircraft 


Plywood, outstanding in the field — new mechanical equipment which pro- Moeeae UMBER AND VENEER COMPANY 


4601 W. State St., Milwaukee 8, Wis. 
duces panels 5 x 16 feet — the largest available to the aircraft industry. RODDIS LUMBER AND VENEER CO. OF MISSOURI 


e 
e 
e 

e 

2729 Southwest Bivd., Kansas City 8, Mo. 

Pictured above is the largest hot plate press in existence, now operating at “4 
« 


RODDIS PLYWOOD AND DOOR COMPANY, INC. 
Roddis, Marshfield plant on a 24-hour schedule. 15 Carleton St., Cambridge 42, Mass. 


RODDIS PLYWOOD AND DOOR COMPANY, INC. 


The larger the plywood panel the better, because size speeds production at 515 W. 36th St., New York City 18, N. Y. 


the assembly line. Joining is reduced, less skilled manpower is required and 


greater strength is inherent with one 
continuous panel. 


For information on shipping schedules 0 D D > LU m 


of the new Roddis super-sized aircraft RODDIS PANEL AND DOOR COMPANY 
& VENEER CO. 457 E. Sixth St., Cincinnati, Ohio 
plywood panels, contact your local 


MARSHFIELD, WISCONSIN RODDIS PANEL AND DOOR COMPANY 
Roddis representative or Roddis men 1204 W. Ormsby Ave., Louisville, Ky 


RODDIS LUMBER AND VENEER CO. OF MISSOURI 
2615 Latimer Street, Dallas, Texas 


RODDIS LUMBER AND VENEER CO. OF MISSOURI 
727 N. Cherry St., San Antonio, Texas 


RODDIS PLYWOOD AND DOOR COMPANY, INC 


Review and Greenpoint Avenues 
Long Island City, New York 


at the warehouse locations shown. 
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up used in training the student airmen 
to operate the landing gear, bomb doors, 
wing flaps, and brakes and to make 
yarious inspections. The fixture houses 
the landing wheel, hydraulic pumps, 
controls, tanks, pressure-relief valves, 
and lines that are used on one of the 
bombers flown by the Army. 

As it was impossible for the Army to 
send to the school a complete airplane 
of this type for instruction, it became 
necessary to construct this mock-up, 
and, as classes were to start almost im- 
mediately in this kind of instruction, 
the school had just 28 days to com- 
plete the unit. The specified chrome- 
molybdenum aircraft tubing would 
have been too expensive and would 
have required three months for delivery, 
but the school had previously obtained 
2,000 ft. of old boiler pipe and had used 
it to fabricate many units such as pro- 
peller dollies, engine-change work 
stands, stepladders, barrel dollies, and 
airplane-fuselage tail stands. The stu- 
dents prepared the shop drawings, used 
the second-hand boiler pipe, and con- 
structed the mock-up by are welding. 
Grinding and fitting of tubular joints 
were eliminated and much time was 
saved. The main joints were rein- 
forced with '/,-in. boiler plate gussets. 

The estimated time required for the 
construction of a mock-up to Army 
specifications was 12 weeks but the 
school’s job was completed in 3 weeks, 
at a cost of less than half the estimate. 
This hydraulic mock-up unit has been 
in operation since the day it was com- 
pleted. The Hobert Brothers Com- 
pany, Troy, O. 


Cemented Carbide File 


The maker has developed a new type 
of file made of the same hard, high- 
strength cemented carbide composi- 
tions as the steel-cutting Kennametal 
lathe and boring tools. It is designed 
to meet the higher speeds of modern 
lathes necessary for the performance 
of work with carbide-tipped cutting 
tools and to have the ability to file re- 
volving work pieces without reducing 
speed. 

It is stated that the file will cut steels 
of a hardness up to 62 Rockwell C and 
does a noteworthy job on cast iron and 
brass at surface speeds around 900 ft. 
per min. High-carbon, high-chromium 
steels have been filed at 800 surface ft. 
per min., with the files still in good con- 
dition after three weeks of use. 

At the present time, these files are 
available in one size, called the F76. 
It is 11 in. long, */, in. wide, and 3/s in. 
thick, having a filing surface 4 in. long, 
made of grade K4H Kennametal (80.6 
Rockwell C), single cut with teeth at 
30° shear angle, 40 per in. Kenna- 
metal Inc., Latrobe, Pa. 


Merger of Glider Builders 


It was recently announced that 
negotiation between the Laister-Kauff- 
mann Aircraft Corporation of St. Louis 
and the Bowlus Sailplanes Company, 
Ine., of Los Angeles had been completed 
and approved by the boards of directors 
of both corporations for the Laister- 
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Releases are printed as 
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the Aeronautical Engineer- 
ing Review. 


Kauffman company to acquire the Bow- 
lus company through an exchange of 
stock. Stockholders of Bowlus Sail- 
planes Company, Ine., will receive, 
under the plan, stock in Laister-Kauff- 
mann Aircraft Corporation and _ profit- 
sharing certificates. They will also re- 
ceive options to purchase additional 
*Laister-Kauffmann shares. 

Under the projected arrangement the 
new company will have facilities for 
the manufacture of troop-carrying, 
trainer, and transport gliders. It will 
also increase the number of Laister- 
Kauffmann glider designs, in addition to 
the two-place trainer design and the 
30-piece cargo glider, as well as a single- 
place, eight-place, and _fifteen-place 
types. Laister-Kauffmann Aircraft Cor- 
poration, St. Louis. 


Change of Corporate Title 


Lawrance Engineering and Research 
Corporation, engaged in building aux- 
iliary power plants, cabin-supercharg- 
ing equipment, aircraft instruments and 
equipment and in engineering and re- 
search development, with plants at 
Linden and Elizabeth, N.J., has changed 
its corporate title to Lawrance Aero- 
nautical Corporation. 


Chart of Aeronautical Material 
Specifications 


A chart of aeronautical material 
specifications for ferrous and nonferrous 
metals takes the form of three concen- 
tric discs. One side of the middle disc 
has its periphery divided into segments 
representing different metals, each class 
being printed in a distinguishing color. 
Inner circles carry the corresponding 
Army-Navy, Army and Federal, and 
Navy specification numbers. The outer 
dise contains slots registering with the 
printed specifications on the inner disc 
in such a manner that, by rotating the 
inner dise to the selected material, the 
corresponding specification numbers can 
be read through the slots or “windows.” 
The reverse side of the chart gives the 
physical properties and chemidal analy- 
ses of the materials, readable through 
slots inasimilar manner. The chart was 
prepared by 8S. H. Phillips, author of 
Aircraft Processes. Warren F. Lewis, 
Los Angeles. 


Flexible Rubber at -85°F. 


Low-temperature extrusions, mold- 
ings, sheets, and gaskets are intended 
for use in aircraft manufacture where 
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cold-test stock must meet aircraft re- 
quirements of -—65°F. Developed 
through the “Controlled Rubber’’ proc- 
ess—the identification for rubber manu- 
factured to the industrial user’s speci- 
fications—the maker’s neoprene base, 
E-3, has a minimum tensile strength of 
1,500 lbs. per sq.in. and elongation of 
300 per cent. Laboratory tests are re- 
ported to show it to retain flexibility to 
the low temperature of —85°F. or 15° 
colder than present aircraft specifica- 
tions. 

For aircraft fuel containers, N-1 fuel 
cell fittings, moldings, and gaskets have 
a minimum tensile strength of 1,500 
lbs. per sq.in. and elongation of 225 per 
cent, with low-swelling properties in 
power-plant oil and fuel oil. N-1 is 
formulated to give maximum resist- 
ance to aromatic fuel to meet aircraft 
requirements of —65°F. Los Angeles 
Standard Rubber, Inc., Los Angeles. 


Improved Cold-Weather Starting 


A series of basic improvements on the 
method of diluting lubricating oil with 
gasoline, in order to facilitate quick 
starting of aircraft engines in cold 
weather, is intended to overcome the 
difficulties of older methods under 
which the diluent, being introduced 
before the oil enters the engine, is par- 
tially evaporated by the engine heat. 
The result of the old method is that com- 
pletely thinned oil is left only in that 
part of the line between the point where 
the diluent is introduced and the engine 
itself. The new method introduces the 
diluent into the oil after the oil has 
passed through the engine. This pre- 
vents the engine heat from distilling 
the volatile diluent and thus leaves the 
lines, engine, and warm-up chamber 
full of thinned oil. Second, it sets up a 
by-pass that keeps cold and hard oil 
from getting into the air cooler and 
bursting it. In the third place, the new 
method permits the use of dual return 
lines to the oil reservoir—one loading 
into the warm-up chamber and the 
other into the reservoir. A thermostat 
located at the point where the diluent 
enters the oil determines whether the 
oil shall by-pass the cooler or whether 
it shall return to the warm-up compart- 
ment or to the reservoir. The Glenn 
L. Martin Company. 


Industrial Accident Statistics 


Accident Rates in the Aeronautics 
Industries is a compilation of statistics 
on industrial accidents and injuries in 
the aircraft manufacturing and air 
transportation industries for the year 
1942. The aircraft manufacturing figures 
give comparisons with such industries 
as machinery, automobiles, sheet metal, 
and metal products and with the aver- 
age of all reporting industries. They 
show frequency rates and severity rates 
well below the average, but the figures 
for 1942 compared with 1941 reflect an 
upward trend in all categories of in- 
juries to personnel except in the severity 
of temporary total disabilities, where 
the rate was 37 per cent lower. Injury 
rates of individual industry units are 
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YOU CAN GET MORE “‘STAINLESS’’ 


Until a few months ago stainless steel was one of the 
“tightest” of all scarce metals. Now, however, it is 
readily available for aircraft applications and other 
W.P.B.-approved war uses. As a result, deliveries of 
ARMCo Stainless Steel are being made in a relatively 
short time. 

Greater production of these rustless metals is made 
possible by increased supplies of raw materials. Most 
of the alloying elements used in stainless, including 
chromium, nickel and molybdenum, are now more 
abundant than at any time since the war began. 

Substitute materials no longer need be sought for 
aircraft parts where stainless steels are needed to assure 


utmost safety and efficient operation of our warplanes. 
In fact, removal of restrictions is being considered for 
applications where difficulty has been experienced in 
converting to other materials. 

ARMCO Stainless Steels have many advantages in 
collector rings and other aircraft parts, They defy red- 
hot corrosive gases and destructive engine vibration. 
They form easily and can be readily welded by any of 
the accepted methods. 

If you make planes or parts for the Allies’ air ar- 
madas, you'll find an ARMCo grade for every require- 
ment. For complete information about grades, prices 
and delivery dates just write to The American Rolling 
Mill Company, 801 Curtis Street, Middletown, Ohio. 


EXPORT: THE ARMCO INTERNATIONAL RPORATION 


tabulated 
size of the 
manufactu 
ture of en 
manufactu 
with an a 
Another t 
of the cau: 
Acciden 
industry 
ner. The 
cent lowe! 
best. shov 
rates of ot 
rate was 
Figures a 
the differ 
accidents, 
occupatio 
1942 exp 
each of t! 
National 


Milling 


Alun 


The pt 
speed no 
long, flat 
fuselage | 
sections I 
surface. 
to 8 in. n 
state tha 
finish in 
checked 
in. 

Basica 
a long t 
work is 
the bed 
the worl 
riage ho 
which 1 
pendicul 
to a vel 
with th 
milled ¢ 
of oper: 
work, 0 
ig emple 

For a 
work is 
bevel m 
tion tl 
words, | 
The bri 
90° ang 
directic 

Cutt 
quired 

heads 1 
sary. 

be use 

workin 
direct: 
hp. m¢ 
carriag 

bevel 

over tl 

For 
edge, | 
cutter 
sition 

Work 

plane 

Bevel: 

as mo 

permi 
maxin 


Delewcred Faitee now 
¢ 
\ \V/ The remerican Rolling Witt Company \ 


nes, 


tabulated according to the type and 
size of the company, covering aircraft 
manufacture and assembly, manufac- 
ture of engines and engine parts, and 
manufacture of parts and accessories, 
with an average for the entire industry. 
Another tabulation shows an analysis 
of the cause of injuries. 

Accident rates in the air transport 
industry are reported in a similar man- 
ner. The frequency rate was 13 per 
cent lower than the average, making the 
best showing in comparison with the 
rates of other industries, but the severity 
rate was slightly higher than average. 
Figures are broken down according to 
the different occupations and causes of 
accidents, and rates are analyzed by 
occupational groups. Highlights of 
1942 experience are summarized for 
each of the two sections of the report. 
National Safety Council, Inc. 


Milling Machine for Beveling Flat 
Aluminum-Alloy Sheet Stock 


The purpose of a new type of high- 
speed nonferrous machine is to mill a 
long, flat bevel on aircraft wing and 
fuselage sheet stock so that skin sheet 
sections may be lapped to form a smooth 
surface. Bevels with surface widths up 
to8in. may be machined. The builders 
state that surfaces are milled to a mirror 
finish in a single pass and have been 
checked and found true-flat to 0.0001 
in. 
Basically, this machine consists of 
a long bed and T-slot table on which 
work is held. A carriage travels over 
the bed to move the cutter head along 
the work. The bridge arm of the car- 
riage holds two cutter heads, each of 
which may be tilted up to 15° off per- 
pendicular, in a vertical plane parallel 
to a vertical plane running lengthwise 
with the bridge arm. Bevels may be 
milled on work in two different types 
of operations, and the nature of the 
work, of course, determines which type 
ig employed. 

For a constant or straight-line bevel, 
work is set up on the table so that the 
bevel milled will be parallel to the direc- 
tion the carriage travels—in other 
words, parallel to the length of the bed. 
The bridge arm is positioned to form a 
90° angle with the length of the bed and 
direction of carriage travel. 

Cutter heads are set at the angle re- 
quired to make the bevel. Both cutter 
heads may be used in one pass if neces- 
sary. End-mill type or fly cutters may 
be used for recommended maximum 
working diamter of 8 in. Cutters are 
directly driven at 3,500 r.p.m. by 15- 
hp. motors. In this type of setup the 
carriage is driven over the bed and the 
bevel is milled so the carriage travels 
over the work. 

For a bevel.on a taper or crosswise 
edge, the work is milled by moving the 
cutter head in a vertical or untilted po- 
sition across the bridge arm screw. 
Work is held in a fixture in a tilted 
Plane to the angle of the bevel required. 
Bevels of this type can be only as long 
a8 motor travel across the bridge arm 
permits . . . . 30 in. travel being the 
maximum for a 90° crosswise edge, and 
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The Onsrud high-speed nonferrous milling 
machine. 


less for the taper edge, depending on the 
angle of the taper. 

One of the most important features of 
the A-96 bevel mill is a centrifugal 
bearing preloader which is responsible 
for the 0.0001-in. machining accuracy 
claimed for the vertical motor-driven 
end-mill cutters. A specially designed 
vacuum chuck is employed to hold work 
during milling operations. Onsrud 
Machine Works, Inc., Chicago. 


Three-Dimensional Pictures 


Polaroid three-dimensional pictures, 
known as vectographs, are being used 
in training classes in military naviga- 
tion. They are prepared as slides for 
projection by standard projectors on a 
classroom screen. Students feel they 
are looking at precise wire models of the 
heavens, with relative positions of the 
stars and the earth immediately ap- 
parent. 


This compact solenoid air-control valve 
can operate at sustained speeds as high as 
400 reversals per min. (See page 197.) 
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A three-dimensional vectograph is a 
specially treated plastic sheet. On it, 
two pictures occupy the same space at 
at the same time. Polarizing three- 
dimensional viewers separate the super- 
imposed pictures to recreate the normal 
condition of effortless three-dimensional 
vision. Polaroid Corporation, Cam- 
bridge, Mass. 


Air Express Records in 1943 


Air express handled by the nation’s 
commercial air lines set new records for 
number of shipments, weight, and gross 
revenue in 1943, according to an annual 
survey. The bulk of air-express cargo 
handled by the air lines and the express 
agency during the year comprised ship- 
ments of essential war materials moving 
under priority, while commerical or 
nonpriority traffic was carried on a 
space-available basis. 

Preliminary figures indicate approxi- 
mately 14,000 tons of air-express cargo 
were flown over the 18 domestic air 
lines during the year, compared with 
10,850 tons in 1942. An average of 45 
tons daily were flown over the 45,000- 
mile domestic air-line network. Of the 
5,000 air shipments flown per day, the 
average shipment weighed almost 20 
lbs. and was flown 1,000 miles. Approxi- 
mately 1,500,000 shipments were car- 
ried in air service during the 12 
months. 

The year was marked by the inaugu- 
ration of several exclusive mail and ex- 
press flights. Three such flights now are 
operating coast to coast, the fourth be- 
tween New York and Miami. One of 
these trips operates with DC-3 planes 
completely converted to cargo equip- 
ment and has a capacity of 6,000 lbs. 
of mail and express. The remainder of 
the air express was carried in the combi- 
nation passenger, mail, and express 
planes. 

Even though complying with wartime 
restrictions, international air-express 
service, connecting with the domestic 
air routes at Miami, Brownsville, Los 
Angeles, Fort Worth, El Paso, New 
York, and New Orleans, averaged 
14,000 shipments a month during the 
year. New Orleans was added to the 
international airport list in July, and 
the second anniversary of transatlantic 
air express was observed in Decem- 
ber. 

A rate reduction ranging up to 12'/2 
per cent became effective on July 15 
and was considered to be indicative of 
how increasing air-cargo volume will 
result in savings to the shipper. Rail- 
way Express Agency. 


Decimal Equivalent Chart Calendars 


Two sizes of Decimal Equivalent 
Chart Calendars, one 7 by 15 in. and 
the other 13 by 27 in., are available for 
free distribution to engineering and 
manufacturing concerns having need 
for information of this kind in conven- 
ient form. The chart gives the decimal 
equivalents, up to six places, of frac- 
tions ranging from !/ to */s and a 
calendar for 1944. Dayton Rogers 
Manufacturing Company, Minneapolis. 
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An ace is judged by the number of enemy planes 
he downs. * By that standard the Allison 
engine rates high. * In four years of 
service on every active front, more ui] 
enemy aircraft have been = 
knocked out by Allison- 

powered fighters than by 

any other American 

plane. * Precision 

pays in perfection 

of performance. 


Every Sunday Afternoon 
GENERAL MOTORS SYMPHONY OF THE AIR 
NBC Network 


LIQUID-COOLED AIRCRAFT ENGINES 


KEEP AMERICA STRONG | 


BUY MORE WAR 


DIVISION OF MOTORS 


POWERED BY ALLISON: 
P-38 — Lightning « P-39 -— Airacobra« P-40— Warhawk A-36 and P-51 — Mustang 
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Midget Air-Control Valve 


A compact solenoid air-control valve, 
which can be operated at sustained 
speeds as high as 400 reversals per min- 
ute, is known as Ross model No. 835. 
The newly designed valve is a !/,-in. 
heavy-duty, solenoid-operated, four-way 
yalve for the control of double-acting 
cylinders; it may also be used as a 
three-way valve by plugging one 
outlet. This valve is based on the 
same poppet-type principle that the 
maker has been building for the past 20 
years. 

Overall dimensions of model No. 835 
are length 7 in., width 31/. in., height 
5'/,in. Other features claimed are low 
current consumption, noiseless opera- 
tion, and long life. Ross Operating 
Valve Company, Detroit. 


Remote Control Circuit Breakers 


Three new remote-control circuit 
breakers for aircraft applications have 
been especially designed for the opera- 
tion and control of any remote electrical 
load. These breaker relays indicate 
circuit operation and can be reset from a 
control panel. They are calibrated to 
precision tolerances and made for trip- 
free or nontrip-free operation. In the 
trip-free arrangement, the circuit 
breaker is free to open irrespective of the 
maintenance of the handle in the closed 
position. In the nontrip-free arrange- 
ment, the operator can override the 
action of the circuit-breaker relay from 
the control panel. Spencer Thermo- 
stat Company, Attleboro, Mass. 


Lightweight Floor Panel 


For an aircraft floor panel to with- 
stand an ultimate load of 800 lbs. per 
sq.ft., a construction called Hollo- 
Tech consists of a top surface of Ply- 
Tech, a bottom surface of Ply-Tech, 
and a core of spruce wood made up of 
harrow grid strips. Either or both 
surfaces, top and bottom, can be faced 
with vulcanized fiber for wearing sur- 
face and for its dielectric value. These 
are machined and laid up in a cubicle 
design with necessary rails and stiles 
to frame. The top surface and the 
bottom surface are then glued with 
plastic glue to the core to complete the 
assembly. 

The result is a flush co-planer floor 
less than 3/, in. thick, with a weight of 
approximately 0.85 lb. per sq.ft., that 
would support an ultimate load of 800 
Ibs. per sq.ft. on 18-in. spans. Specifica- 
ions require a minimum of deflection 
and there must be no permanent set at 
60 per cent of ultimate load. The core 
of the floor, being hollow, must have 
Provisions for necessary bolt holes. 
Where these occur a small block of 
wood is dropped into the cubicle of the 
core before pressing, thereby giving a 
solid construction where necessary. Also, 
at points of concentrated loads, further 
reinforcements may be placed at the 
core. 

The top surface must also stand 
what is called a heel test, made with a 

ock 1 by 1 in. square, loaded 
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A Hollow-Tech aircraft floor panel weighs approximately 0.85 lb. per sq.ft., is less than 
8/, in. thick, and is designed to support an ultimate load of 800 lbs. per sq.ft. on 18-in. 
spans. Floor panels are being made up to 25 ft. long and 4 ft. wide. 


up to 500 lbs., in the center area 
of a cubicle and not supported by any 
grids. 

Hollo-Tech offers its best strength 
factors when made in large panels. 
Floor panels up to 25 ft. long and 4 ft. 
wide are being made. The continuous 
length over a large number of supports 
is designed to lessen the possibility of 
deflection due to unequal loading 
of spans. Technical Ply-Woods, Chi- 


Scale for Weld-Bend Tests 


A pad of paper scales, called the 
“Tempilscale,” has been designed to 
facilitate and record weld-bend tests. 
By using the scale according to direc- 
tions furnished with each pad, meas- 
urements can be made for elongation 
in stress-reduced and nonstress-relieved 
joints, and tests can be standardized 
and simplified. Printed on rag-content 
paper, the scale offers a practical sub- 
stitute for the flexible steel rule and is 
said to be easier to use because it can be 
more readily applied to sharply curved 
surfaces. The face of each sheet pro- 
vides for a permanent record of the test 
data, while the back carries a table of 
figures giving the required elongation 
to cover practically every case. 

Corporations interested in weld-bend 
testing can obtain pads of these scales 
without charge from the makers, who 
are manufacturers of thermometric 
products for the determination of tem- 
perature in industry. Tempil Corpora- 
tion, New York. 


Carbon Removal 


Plastic pellets are being produced for 
use in sand-blasting equipment to re- 
move the carbon from the piston walls 
and piston-ring grooves of aircraft en- 
gines. It is stated that the Army Air 
Forces are now using plastic pellets for 
this purpose and that commercial air 
lines are installing equipment to service 
their aircraft engines in this manner. 
Tennessee Eastman Corporation, Kings- 
port, Tenn. 


Change of Company Name 


The Titeflex Metal Hose Company, 
which since 1914 has specialized in the 


manufacture of flexible metallic tubing 
for the conveyance of fluids and gases 
for general industrial and automotive 
application, has changed its name to 
Titeflex, Inc. The company recently 
has become a large producer of radio and 
ignition shielding for aircraft and auto- 
motive engines. Titeflex, Inc., Newark, 


AN we 


Survey of Transportation 


The Transportation Problem is a 32- 
page brochure containing a summary of 
8 years of research into the economic 
aspects of the transportation prob- 
lem. 

It reviews the physical, financial, and 
traffic aspects; outlines general _poli- 
cies and the position of the different 
interests concerned; gives a forecast of 
the future; and presents conclusions 
and recommendations. It urges that 
the Congress undertake a complete re- 
appraisal of national transportation 
policy before consideration is given to 
major legislation dealing with any one 
segment of the domestic common- 
carrier industry. 

With reference to air transport, the 
report notes the great technologic 
progress made, gives,credit for Govern- 
ment aid extended over a period of 23 
years, and directs attention to the 
questions involved in maintaining the 
economic usefulness of the industry. 
Transportation Association of Amer- 
ica. 


Removal of Marking Paper 


A chemical compound has been form- 
ulated for removing the tightly glued 
masking paper that covers the sheets 
and formed parts delivered to aircraft 
manufacturers. If this glued paper 1s 
allowed to remain on the plastic for 
any length of time—or if it is exposed 
to heat or sunlight—the paper vulcan- 
izes to the plastic glass and virtually 
becomes a part of it. It is stated that 
naphtha solvents, when used for this 
purpose, often cause “crazing. 

With the new product the plastic 
sheets and formed parts are simply 
soaked in a tank full of the compound 
until the gummed paper is loosened so 
it can be peeled off. Turco Products, 
Inc., Los Angeles. 
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Wall Chart on AN Standard Conduit 
Fittings 


A wall chart on AN Standard Con. 
duit Fittings is offered for free distriby- 
tion to the aircraft and allied indus. 
tries. It is 12 by 18 in. in size and shows 
at a glance the range of fittings with 
their dimensions and part numbers, 
simplifying and saving time in the 
selection and identification of such fit- 
tings. The chart is intended for the 
engineering, purchasing, electrical, as- 
sembly, inspection, and salvage de- 
partments of aircraft manufacturers, 
Union Aircraft Products Corporation, 
New York. 


Send for this 


FREE CHART 


Exhibition of War Products 


Exhibitions have been held in Wash- 
ington and New York to demonstrate 
the extent of the development of sub- 
stitutes for natural rubber, their uses in 
war materials, and the participation 
of the manufacturer in the produc- 
tion of equipment for the armed sery- 
ices. 


Starting with a model showing the es- 
sential parts of a plant for making syn- 
thetic rubber, the process is explained 
for combining chemical elements to 
make a substance having many of the 
properties of natural crude rubber, 
some of which are superior to the nat- 
ural product for numerous uses. Dem- 


onstrations are given of the methods 
of fabricating the synthetic material t & 
into tires, mechanical rubber goods, 
footwear, clothing, insulation, and a 
com great variety of other products for the A 
ak war effort and later peacetime appli- : 
tr 
| cations. 


An important part of the exhibition 
covers chemical and metal products b 
that have been developed, in addition to C 

s 
e 


the manufacturer’s principal business 
in rubber goods. These include muni- 
tions, machine-tool products, and a 
method of electroforming that origi- 
nated as a part of the process of mak- 
ing tire molds and is now used in cali- 
brating range finders, precision instru- 
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ments, etc. Facilities of the manu- 
Decimal Equivalents. Accurate to four facturer have been applied to the pro- ' 
duction of aircraft parts, treads and 
places. Signaled in three colors for maxi- bogie wheels for tanks, gun subassem- 
| blies, and many other metal devices, as 
mum speed in locating decimal equiva- well as textiles, hospital supplies, hose, 


bullet-sealing tanks, deicing equipment, 
and a long list of others, including 4 
complete low-altitude convoy balloon, 
all of which were shown at the ex- 
hibit. United States Rubber Com- 
pany. 


lent of fraction. Saves time and avoids 


errors. Yours at no cost or obligation. 
Just send us your name, title and address. 


| Film Shows Building of British Bomber 


! i icture recor f how the 
SPECIAL NANLS RIVETS:SCREWS A motion picture record of ho 


‘JOHN HASSALL, INC. 


theaters throughout this country. The 
| workers did this job on their own time, 
| bettering the mark of 30 hours they an. 


2 e_ | workers at a certain aircraft factory in 
the northwest of England assembled a 
Specialists in Cold-Forging Since 1850 2 3 | Wellington bomber in 24 hours and 48 
407 Oakland Street + Brooklyn 22,N.Y. Fd | min. on a recent week-end is given in 
2 =a | Wings in Record Time, a British Minis- 
- ra | try, of Information film released as 4 ANA 
= | Universal Featurette, to be shown In 
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- Air cooling hot motor oil to near-normal tempera- cores, through which the oil flows and over which 
™ tures, while automatically regulating the cooling _ the cooling air passes, are made up of 1200-odd 
- rate in whatever climate the ship must fly, isthe job | hex-ended copper tubes, sweated to the shell and 
cts being done—and done well—by AiResearch’s Oil _ tested at 100 Ib. air pressure under water at a 
Ae Coolers. Built for all types of planes, these preci- | temperature of 180°. 
- sion units require over 1500 individual parts— AiResearch’s Supercharger intercooler 
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ig = produced = ps —_ material available and Here again The American Brass Company is privi- 
leged to serve—this time through the small tube 
ru- Copper and Brass, long known in every branch _—manufacturing facilities of its French Small Tube 
we of industry for their workability, corrosion resist- | Branch—by supplying millions of aluminum alloy 
ad ance and high thermal conductivity, are used ex- tubes. These tubes, partially flattened, are me- 
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performance. Not so well known is the fact that the temperature 
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ro lessened and, if fed to the carburetor without cooling, might 
in result in engine “knock,” pre-ignition, overheating and gen- 
erally rough operation—hence the need for “intercoolers.” 
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THE AMERICAN BRASS COMPANY -« General Offices: Waterbury 88, Connecticut 
, Subsidiary of Anaconda Copper Mining Company + In Canada: Anaconda American Brass Ltd., New Toronto, Ont. 
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A “finger” on each end 
of bomb shackle sup- 
ports bomb in bomber. 


These two fingers in 
Pollak designed Bomb Shackle 
weigh only ounces but support 
bombs weighing even tons. 


EVER SEE THE LITTLE FINGER 
THAT HOLDS A BOMB? 


Tuere ARE TWO OF THEM. One on each end of 
the bomb shackle that supports the bomb in 
the bomber. These fingers, weighing only a few 
ounces, carry the weight of bombs weighing 
many hundreds of pounds. In split second timing 
with the bomb sight, in all kinds of weather and 
temperatures, they must release the bomb auto- 
matically—precisely—instantly. 

Pollak was given contracts by the Army and 
the Navy to manufacture 


Company the Army-Navy “E” and four stars. 

This award indicates Pollak’s ability and 
Capacity to produce precision products in large 
quantities and deliver them on time. 

Some day, when peace is won and our own wart 
work is finished, this proven ability of Pollak to 
engineer, develop and manufacture products that 
are designed and made right—produced in volume 
and delivered on time—may be of great value to 
your business. 


these all-important bomb 
shackles, bomb racks, smoke 
screen generators, fuzes and 
other precision devices. In 
record time we organized a 
large,modernequipped plant 
to produce and deliver this 
war materiel. How well we 
are doing this job is indicated 
by the Navy having awarded 
the Pollak Manufacturing 


POLLAK 


PRECISION 
PRODUCTS 


Now, while you are plan- 
ning for peacetime products, 
we suggest that you plan with 
us. We will be glad to meet 
with you at your convenience. 


Five Army-Navy 
awards—the Flag and 
Four Stars—each of 
which symbolizes six 
months of Exacting 
Service to our Armed 
Forces, have been 
awarded to Pollak. 
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aimed at when the project began on a 
Saturday morning at nine o’clock. 

The picture begins at that point and 
shows riveters, mostly women, starting 
work on two sections of the fuselage. 
The parts are assembled in jigs, the 
wooden floor is laid, and the forward 
bulkhead frame goes in with the pilot’s 
seat, control column, and the cockpit 
floor all in one unit. By 1:45 p.m., the 
main fuselage is ready to come out of its 
jig. Meanwhile in the stitching section, 
the four sections of the 80-ft. wings are 
being covered with fabric. Nine coats 
of weatherproofing are next applied 
by women, while other women control 
cranes and swing the engines down to 
their nacelles in the body of the plane. 
The tail fin is connected and the bullet- 
proof gasoline tanks are set in. Then 
the crane picks up the wings and sweeps 
them into position. 

The picture shows a former coach 
painter as he applies the R.A.F. roundel 
to the now completed fuselage. Next 
come workers who attach the port 
airscrew. Another group fits the star- 
board propeller. At this point the film 
has covered 13 hours of the building of 
the workers’ own bomber. 


Next the landing wheels are installed. 
Inspectors check each detail on prog- 
ress charts and the bomber has begun 
to look like an airplane. It is ready to 
be towed to the running shed where the 
engines, electrical equipment, air frame, 
and other parts have received the 
final check. The bomber is ready to 
fly. 

The picture ends as the test pilot taxis 
the plane down the field and takes off, 
just 24 hours and 48 min. after the work 
started. Universal Pictures Company, 
Inc. 


Lightweight 400-Cycle Aircraft 
Transformer 


A 35-kva. aircraft transformer is only 
about 5 in. wide and weighs but 25 lbs., 
compared with an ordinary single- 
phase, 37'/.-kva. transformer, which 
weighs 680 lbs. Having a rating of 
250/30 volts, the transformer is a 
member of a new line of 400-cycle elec- 
trical devices that were brought into 
being for a.c. systems on aircraft. This 
transformer uses class B insulation, is 
air-cooled, and could be lighter in 
weight, except for the fact that a com- 
promise is desirable between losses and 
weight. 

Another group of 400-cycle trans- 
formers displays even greater weight 
savings. A 7!/, kva., three-phase, 208- 
190/21-26.5-volt transformer weights 
but 9'/; Ibs. It is forced air-cooled and 
has a regulating winding by which the 
secondary voltage is maintained con- 
stant over a 30 per cent range. By 
added control equipment, constant d.c. 
voltage can be maintained, compen- 
sating for voltage drop in the rectifier, 
transformer, and supply circuit. Cores 
are made of new thin-gauge Hipersil 
steel, which provides low losses and 
lighter weight at this higher fre- 
quency. 
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The three-phase core is wound in a 
novel manner. Two small cores are 
wound first; then a third core is wound 
around these first two, giving the nec- 
essary core-type transformer having 
two windows and three legs for the three- 
phase windings. 

A group of 400-cycle, self-cooled auto- 
transformers is correspondingly small. 
A 5-kva., 120/30 volt unit weighs 8 lbs., 
while a 1-kva. version weighs 2'/2 lbs. 
Both are capable of operation at 200°C. 
temperature rise. Another 1,500-watt, 
180/110-volt autotransformer (with air 
blast) weighs slightly less than a pound. 
Thin-gauge Hipersil makes a major con- 
tribution to the light weight of all these 
aircraft designs. Westinghouse Elec- 
tric & Manufacturing Company. 


Test Chamber Duplicates Flying 
Conditions 


A large high-altitude chamber has 
been created primarily for testing mo- 
tors, generators, and their controls, 
intended to reproduce conditions at 
70,000 ft. Temperature can be lowered 
to —67°F. and pressure to °/, lb. per 
sq.in., which is about one-twentieth of 
sea-level pressure. Means are provided 
for controlling the humidity. 

Identical stratosphere conditions are 
difficult to achieve because all air forced 
into the chamber under controlled tem- 
perature, pressure, and humidity is 
fresh air. None of the air can be recir- 
culated, otherwise brush dust and gases 
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from the insulation would accumulate 
to falsify the test results. A mixture of 
crushed dry ice and varsol is used as the 
refrigerant. 

Incoming air can also be heated and 
saturated with water, simulating jungle 
conditions. In this way a complete 
flight cycle is duplicated, both as to at- 
mosphere and time. Effects encoun- 
tered in taking off from a hot landing 
strip in a jungle and climbing (at normal 
rate) to the cold, dry, rarefied air of the 
stratosphere can be reproduced. In 
fact, the chamber makes the conditions 
somewhat more severe than in actual 
service. 

Brush wear, creepage distances re- 
quired for different voltages, and ven- 
tilation needs of aircraft electrical ap- 
paratus are among the _ problems 
being studied in the chamber. Westing- 
house Electric & Manufacturing Com- 
pany. 


Redesigned Runway Marker Lights 


Contact or runway marker lights 
must withstand being run over by the 
wheels of a fast-landing plane. Little 
more than a year ago Westinghouse en- 
gineers created contact lights that 
would not crush under a pressure of 
100,000 Ibs. compared with the earlier 
limit of 16,000 lbs. Now, the combina- 
tion of heavier planes and caterpillar- 
tread landing gear results in a blow that 
can crush the 100,000-lb. units. To 
meet this condition, a new unit has been 


New airport runway light unit that will withstand loads of 150,000 to 200,000 lbs. West- 
inghouse engineers had to redesign the year-old marker because of the introduction of 
heavier planes with caterpillar treads. 
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developed having a steel cap supported 
ona steel spider. Between the fingers of 
the spider, the light rays stream almost 

rallel to the ground. The crushing 
toad is carried downward at an angle to 
the steel ring resting against the con- 
erete of the cell. The new units, with 
mild-steel spiders, have repeatedly with- 
stood loads of 150,000 lbs. With alloy 
steel, the units are reported to be good 
for better than 200,000 Ibs. These in- 
creases in strength have been achieved 
without any increase in size. Dimen- 
sions are fixed by the fact that units 
must fit into existing concrete emplace- 
ments. Westinghouse Electric & Manu- 
facturing Company. 


Packaged Airport Equipment 


Packaged airports that comprise all 
facilities for an installation of any size 
(except main terminals) are one of the 
latest developments to come from the 
war. Units include all power and elec- 
trical apparatus, radio equipment for 
communication between airports and 
planes, lighting for field and buildings, 
and meteorologic instruments. Pre- 
fabricated steel buildings are provided 
for administration, office, living quar- 
ters, and hangars. In addition, there 
are buildings for heating, plumbing, and 
sewage-disposal systems. 

The new airport designs involve four 
sizes. The smallest and simplest is the 
emergency landing field that has only 
the barest essentials to accommodate a 
plane forced down. The next is an air- 
port that could serve remote or iso- 
lated mines and ranches. It could also 
be used by business concerns in con- 
nection with property operation. Still 
larger is the feeder airport such as would 
serve smaller communities on branch air- 
lines. Finally, the largest airport de- 
sign would accommodate fair-sized 
towns that handle a _ considerable 
amount of air transportation —busi- 
ness. 

Airport equipment is designed for 
three temperature classifications—polar, 
temperate, and tropic. Each classifica- 
tion takes into account all conditions, 
including variation in temperature, 
moisture, wind, ice loading, insects, 
ete. 

The plan provides for twelve types 
of main terminal buildings. Basic ele- 
ments are correlated and reduced to a 
minimum number. This makes it pos- 
sible to assemble almost any desired 
airport by the proper selection of basic 
units. It also permits expanding the 
facilities of any given airport as the 
need changes. Airports that must pro- 
vide their own power are supplied by 
one or more standard Diesel-driven gen- 
erators—units can be added when and 
if the power demand increases. West- 
inghouse Electric & Manufacturing 
Company. 


Aircraft Arc Welder 


An are welder, designed especially 
for the needs of the aircraft industry, is 
how available for fabricating the va- 
riety of steel frames and parts used in 


FROM THE INDUSTRY 


modern airplanes. The new aircraft 
welder, having a current range of 10 to 
200 amp., is of the alternating-current 
type, consisting of what may be called 
the basic welder, to which has been 
added a high-frequency arc stabilizer of 
new design. The basic welder consists 
of a natural-draft, air-cooled trans- 
former and a stepless current selector 
of the moving-core reactor type, with a 
construction similar to that used in the 
larger sizes of the Westinghouse line of 
a.c. welders. 


A feature of this new aircraft unit is 
the high-frequency are stabilizer. While 
the use of high frequency to obtain are 
stability is not new, the present from is 
said to extend the good features of the 
older designs and, in addition, to cor- 
rect the radio interference troubles that 
were present in some of the older sets. 
The new arc stabilizer employs a double- 
tuned, loose-coupled oscillating circuit 
and is of the spark-gap type. 


An additional powerful source of 
ionization for the are space is provided 
by the high-frequency arc stabilizer. 
This auxiliary ionization is provided to 
improve the arc striking and welding 
for all values of current, giving satis- 
factory results at the lower current val- 
ues where the need for ionization is the 
greatest. 


The stabilizer produces the ioniza- 
tion through the medium of a small 
high-frequency ‘are’ that appears 
in the are space as the welding arc 
is being struck and throughout the weld- 
ing period. This stabilizing “are” is 
maintained by a series of pulses of high- 
frequency energy, with several of these 
pulses being discharged during each 
half-cycle of the welding circuit. In 
the new welder, a circuit is used which 
causes these stabilizing arc pulses to be 
most effective when the need is greatest 
—that is, during the periods when the 
alternating current reverses in direc- 
tion. 


To give the operator control of the 
high-frequency oscillator, a special elec- 
trode holder is available for use with the 
welder. It consists of a new design 
trigger-activated pilot switch mounted 
on the handle of a standard electrode 
holder. With this control, the operator, 
with only a light touch on the trigger of 
the pilot switch, is able to energize the 
oscillator just before he starts to weld, 
so that the full benefit of the high-fre- 
quency stabilizer is available for easy 
are striking as well as during welding. 
The release of the trigger disconnects 
the oscillator from the power circuit so 
that it is used only as needed for 
welding. 

The makers claim that the new air- 
craft welder overcomes arc-blow diffi- 
culties and their accompanying troubles 
and that the machine is adaptable for 
use on a wide variety of metals with a 
wide variety of electrodes. Westing- 
house Electric & Manufacturing Com- 
pany. 


Direct-Current Motors for Aircraft 


Established and specific power re- 
quirements for each functional plane de- 
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vice have made possible the design of a 
coordinated basic line of aircraft mo- 
tors. 


These motors with accessories (brakes, 
clutches, gear-reduction drives, limit 
switches, etc.) are especially designed 
for the jobs they are called upon to 
perform. They operate landing-gear 
retractors, defroster fans, fuel pumps, 
booster pumps, flaps, trim tabs, blowers, 
cowl flaps, shutter doors, engine starters, 
propeller feathering, anti-icing pumps, 
deicing pumps, automatic pilot control, 
cabin superchargers, glider reels, turret 


control, ammunition loaders, bomb 
bay doors, windshield wipers, and 
hoists. 


These d.c. aircraft motors vary in 
diameter from to in. Ratings 
range from 1/30 hp. at 7,500 r.p.m. to 7 
hp. at 7,500 r.p.m. based on continuous 
operation with self-ventilation. The 
ratings may be extended to 11 hp. at 
7,500 r.p.m. by adding forced-air cool- 
ing. 

Governors may be added to several 
of these motor sizes, when required 
to provide better speed regulation with- 
out complicated controls. Westing- 
house Electric & Manufacturing Com- 
pany. 


High-Speed Electric Motor 


What is called the world’s fastest in- 
dustrial motor—operating at 60,000 
r.p.m.—has been designed to drive 
high-speed grinders for finishing in- 
ternal surfaces of aircraft and tank en- 
gines. 

Such grinders are now powered by 
larger, slower motors connected to the 
grinding-wheel shaft by belts and pul- 
leys. The new high-speed motor would 
drive the grinder directly, eliminating 
production delays for belt replacements 
and increasing grinding accuracy. At 
top speed the rotor of the new motor 
travels more than 300 m.p.h. at its out- 
side edge. 

To meet the extremely fine tolerance 
required in finishing aircraft-engine 
parts, the grinding wheel must cut ef- 
fortlessly and smoothly. Many of 
these grinding wheels are less than 
1/, in. in diameter, no bigger than 
those used by dentists, but they must 
attain high speeds at their grinding 
edge. 

Experience has shown that the best 
grinding speed is about 1 mile per min. 
on the face of the wheel. Electric cur- 
rent having a frequency of 1,000 cycles 
per sec. is employed to develop the speed 
of 60,000 r.p.m. This is supplied by 
motor-generator sets having an input 
frequency of 60 cycles per sec. The 
motor and its bearings are water-cooled, 
and lubrication is effected by oil under 
pressure. The bearings have a clear- 
ance of 2/;,000 in. 

In the future it is stated grinders may 
have to go to even higher speeds as 
tolerances grow smaller and smaller. 
Another motor is therefore being de- 
signed that will turn 120,000 r.p.m. 
Westinghouse Electric & Manufacturing 
Company. 
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Lnstitute News 


In addition to the Sylvanus Albert 
Reed Award announced in the January 
issue of the Review, the following 
awards, given annually by the Institute 
at the Honors Night Dinner, were pre- 
sented to the recipients at its Honors 
Night Dinner on January 24 at the Hotel 
Waldorf-Astoria in New York. A full 
account of the Honors Night Dinner 
will appear in the March issue of the 
RgvIEW. 


The Lawrence Sperry Award 


William Benjamin Bergen, 28 years 
of age, was selected to receive The 
Lawrence Sperry Award for 1943. It is 
awarded annually for a notable contri- 
bution made by a young man to the ad- 
vancement of aeronautics. 

The Sperry Award, established by 
the Institute in 1936, is endowed by the 
brothers and sister of the late Lawrence 
Sperry, pioneer aviator and inventor, 
who met death by drowning at the age 
of 31 as the result of a forced landing in 
the English Channel in 1923. 

Mr. Bergen is a graduate of the Mas- 
sachusetts Institute of Technology. He 
joined the engineering department of 
The Glenn L. Martin Company in 
June, 1937, and performed static tests 
and general stress-analysis work until 
the end of the year, when he was as- 
signed to the company’s newly formed 


William Benjamin Bergen. 


Institute Awards 


Vibrations Department. In August, 
1939, he was made Chief Vibrations 
Engineer having charge of vibration, 
flutter, and dynamic loads work. He 
also was given charge of the vibrations 
laboratory and of experimental and de- 
velopment work on_ instrumenta- 
tion. 

In August, 1948, he was appointed 
Chief Flight Test Engineer, which posi- 
tion he holds at present. In addition to 
his former responsibilities in connection 
with vibration work, he now has charge 
of engineering work in connection 
with the flight testing of all Martin air- 
planes. 


William H. McAvoy. 


The Octave Chanute Award 


William H. McAvoy was chosen to 
receive The Octave Chanute Award for 
1943, given annually for notable con- 
tributions made by pilots to the aero- 
nautical sciences. 

The Award honors the memory of the 
American engineer, Octave Chanute, 
who died in 1910. He was a pioneer in 
aeronautical research and gave assist- 
ance and advice to the Wright Brothers 
in their early work. 

Mr. McAvoy has been a test pilot for 
the National Advisory Committee for 
Aeronautics since 1921 and Chief Test 
Pilot since 1929. He is now Chief Test 
Pilot at the Ames Aeronautical Labora- 
tory at Moffett Field, Calif. After 
graduation from Calvert Hall Collegeand 


205 


Maryland Institute of Applied Arts, he 
enlisted in the U.S. Army Air Corps in 
1917, was commissioned as a Second 
Lieutenant, and served as Flight In- 
structor until his resignation from the 
Army in 1919. He has planned and 
executed hazardous flights that have 
furnished the major portion of the 
flight test data on all types and sizes 
of aircraft contained in N.A.C.A. 
reports. 


The John Jeffries Award 


Brig. Gen. Eugen G. Reinartz was 
the recipient of The John Jeffries 
Award for 1943, made annually by the 
Institute for outstanding contributions 
to the advancement of aeronautics 
through medical research. The John 
Jeffries Award was named after Dr. 
John Jeffries, Boston physician, who was 
the first American to make scientific 
observations from the air. He made a 
flight in a balloon with Blanchard, the 
French balloonist, in 1784 from London, 
taking recordings of the temperature, 
humidity, and density of the air. Dr. 
Jeffries also was Blanchard’s passenger 
on the first aerial crossing of the English 
Channel, made in a balloon the construc- 
tion of which was financed by Dr. Jef- 
fries. 

General Reinartz received his medical 
education at Medico-Chirurgical Col- 
lege, Philadelphia, graduating in 1916. 
He was commissioned in the Medical 


Brig. Gen. Eugen G. Reinartz. 
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It Took a “Softie” 


IRPLANE engines perform their miracles 
under brutal punishment. Enormous 
power must be concentrated in engines no big- 
ger than your dining room table . . . engines 
that must develop onelusty horsepower for each 
cubic inch of cylinder area, yet weigh only 
one wee pound for each horsepower. Terrific 
impacts, loads and pressures tax the endurance 
of every part... four tons pressure per square 
inch of connecting rod surface area, just to 
mention one example. Bearing metals must 
have what it takes to withstand constant ac- 
celeration of incessant pounding and flexing 


wear at thousands of revolutions per minute. 


Miost metals cannot take it. Design engineers were 
stumped for a while to find the bearing metal that could 
stand up under such punishment. Then along came silver 
—"softie” of the ages, jeweler’s pet and whipping boy 
for the monetary experts—silver, pegged in price and 
stored in vaults. 


Silver turned out to be the toughest fighter of the lot. 
Silver, applied by the Mallosil* Process to Mallory Bear- 
ings, not only has the strength and endurance, but the 
anti-friction characteristics to absorb the worst beatings 
that air fighting can inflict on engines. 


Today, almost every high output warplane engine relies 
on silver bearings for engine, reduction gear and super- 
charger bearings. Silver-bonded bearings, virtually non- 
existent two years ago, now account for approaching 25% 
of the world’s silver output. Mallory Bearings have won 
their spurs for dependability, longer wear, closer toler- 
ances and the ability to take it under the most exacting 
conditions. Mallory engineering is regarded as the most 
advanced in new bearing techniques and engine makers 
look to Mallory facilities, expanded over and over again 
by War necessity, as reliable sources of supply. 


Naturally, Mallory Bearings will be a great boon to post- 
war commercial aviation. But this is only one phase of 
the development. Wherever heavy duty, precision bear- 
ings are essential for improved engine performance—on 
the road, in plant and factory or elsewhere—Mallory 
Bearings have much to offer to design engineers, plan- 
ning for the future. 


Although Mallory Bearing production is 
concentrated on War effort, we shall be 
glad to consult on your problems and 
applications for the peace-time economy. 


P. R. MALLORY & CO., Inc. 


INDIANAPOLIS 6 INDIANA 


MALLORY SERVES THE AERONAUTICAL, AUTOMOTIVE, ELEC- 
A L LO FE TRICAL, GEOPHYSICAL, RADIO ANB INDUSTRIAL 


FIELDS WITH. .. RESISTANCE WELDING ELECTRODES 
NON-FERROUS ALLOYS, POWDER METALLURGY AND BI-METALS... ELECTRICAL CONTACTS, 


+ «+ THE MALLOSIL* PROCESS—BEARINGS . . . SPECIALIZED PRECISION ELECTRONIC PRODUCTS 
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Lt: Col. Joseph J. George. 


Reserve Corps in 1917 and entered ac- 
tive duty in August of that year. In 
December of 1917 he was commissioned 
First Lieutenant of the Medical Corps 
of the regular army and served during 
the war period with the Aviation Sec- 
tion of the Signal Corps. 

In February, 1919, he was assigned 
to the Aeronautics Division of the 
Aviation Section of the Signal Corps and 
has had continuous service with aeronau- 
tics since that date. He subsequently 
served on various assignments through- 
dut the United States and in the Phil- 
ippine and Hawaiian islands. His pro- 
motion to the grade of Lieutenant 
Colonel was effected in 1937, and he was 
promoted to Colonel and Brigadier 
General in 1942. 

General Reinartz is a Fellow of the 
American College of Physicians, a 
Fellow of the Aero Medical Association 
of the United States as well as President- 
Elect of that Association, an Honorary 
Member of the American Psychiatric 
Association, and a Member of the 
American Medical Association. 

He has had the longest continuous 
service of any medical officer assigned 
to the Army Air Forces, having known 
no other service in more than 26 years 
of military duty. 


The Robert M. Losey Award 


Lt. Col. Joseph J. George is the re- 
cipient of The Robert M. Losey Award 
for 1943. He is serving as Chief of the 
Special Studies Section of the Weather 
Division Headquarters of the Army Air 
Forces, having taken war leave from 
his civilian work as Chief Meteorologist 
for Eastern Air Lines, Inc. 

Colonel George was educated at the 
University of California in Los Angeles 
and at the California Institute of Tech- 
nology. From 1929 to 1934 he was Chief 
Meteorologist for Western Air Express 
and later was appointed to his present 
civilian office. During his professional 


career he has served as consultant on 
research projects of the U.S. Weather 
Bureau. 
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In March, 1942, he received a 
commission as a Captain in the Army 
of the United States, was soon promoted 
to Major, and attained his present rank 
of Lieutenant Colonel in April, 1943. 
The section of which he is head makes 
studies of weather conditions used by 
staff agencies in planning military opera- 
tions. 

The Robert M. Losey Award was 
established by the Institute in 1940 in 
honor of the memory of Capt. Robert 
Moffatt Losey, an American officer in 
the Air Corps who was killed in Norway 
on April 21, 1940, while serving as an 
official observer for the U.S. Army. He 
was the first United States officer killed 
in World War II. The Losey award is 
made in recognition of outstanding con- 
tributions to the science of meteorology 
as applied to aeronautics. 


The Thurman H. Bane Award 


A new award in honor of Thurman 
H. Bane, to be presented annually to an 
officer or civilian of the Army Air 
Forces Matériel Command for an 
outstanding achievement in aeronau- 
tical development, was made to Lt. 
Col. Hollingsworth F. Gregory. In 
his capacity as project officer on heli- 
copters, Colonel Gregory has _ been 
largely responsible for the development 
of several types of helicopters and is 
regarded as an authority on helicopter 
operations and construction, as well as a 
leading test pilot for this type of air- 
craft. 

Unofficially, he holds all helicop- 
ter records, including the first mail 
flight, the first landing of a helicopter 
within a restricted space on the deck 
of a moving tanker, and numerous other 
pioneering accomplishments. 


Col. Hollingsworth F. Gregory. 


Colonel Gregory is a graduate of 
Mississippi College and has devoted 
his entire career to the Army Air Forces. 
In 1928 and 1929 he attended the pri- 
mary and Advanced Flying schools at 
Brooks Field and Kelly Field, and in 
1931 took an engineering course at the 
Air Corps Technical School at Chanute 
Field. 

Since 1936 he has been engaged 
in rotating wing aircraft projects, his 
contributions including engineering 
data, design, and flight testing. 

The Thurman H. Bane Award honors 
one of the most prominent technical 
officers of the U.S. Army Air Forces, 
who died in 1932. It has been endowed 
by Major R. H. Fleet and provides an 
annual certificate of citation and hono- 
rarium. 


Institute Honors 


Gen. Henry H. Arnold, Commanding 
General of the Army Air Forces, and Sir 
Richard Fairey, Director General of the 
British Air Commission, were elected 
Honorary Fellows of the Institute by se- 
cret ballot of Fellows and Honorary 
Fellows. The distinction of Honorary 
Fellowship is conferred upon not more 
than one individual in the United States, 
or more than one in a foreign country, 
in any one year. 

The presentation and acceptance ad- 
dresses will be printed in the March issue 
of the AERONAUTICAL ENGINEERING 
REVIEW. 

Ten members of the Institute have 
been elected Fellows. To qualify as a 
Fellow of the Institute, a member must 
have been an Associate Fellow for at 
least a year and shall have attained a 
position of distinction in aeronautics. 
He shall have made notable and valu- 
able contributions in one of the aeronau- 
tical sciences or aeronautical engineer- 
ing. 

Fellows are elected by ballot of the 
present Fellows and Honorary Fellows, 
and not more than ten members may 
be elected each year. 


The Fellows elected were: Wellwood 
EK. Beall, Vice-President in Charge of 
Engineering, Boeing Aircraft Company; 
Luis de Florez, President, De Florez 
Engineering Company, and Captain, 
U.S. Navy; Ivan H. Driggs, Principal 
Engineer, Bureau of Aeronautics, Navy 
Department; Jack Frye, President, 
Transcontinental & Western Air, Inc.; 
Edward H. Heinemann, Chief Engineer, 
El Segundo Division, Douglas Aircraft 
Company, Inc.; Boris V. Korvin- 
Kroukovsky, Chief Engineer, Edo Air- 
craft Corporation; Eugene E. Lund- 
quist, Aeronautical Engineer, National 
Advisory Committee for Aeronautics; 
James M. Shoemaker, Chief Engineer, 


Chance Vought Aircraft Division, 
United Aircraft Corporation; John 
Stack, Research Engineer, National 


Advisory Committee for Aeronautics; 
Jesse G. Vincent, Vice-President of 
Engineering, Packard Motor Car Com- 
pany. 

These honors were conferred upon 
the recipients at the Honors Night 
Dinner of the Institute held on January 
24 at the Hotel Waldorf-Astoria in 
New York. 
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Wellwood E. Beall, Vice-President. 


Officers of the Institute 
for 1944 have been elected 
by the Council as follows: 

President—MaJor R. H. 

Vice - Presidents—W&LL- 
woop E. Vice- 
President in Charge of En- 
gineering, Boeing Aircraft 
Company; K. 
Eset, Vice-President in 
Charge of Engineering and 
Chief Engineer, The Glenn 
L. Martin Company; 
Etmer A. Spgrry, JR., 
Vice-President, Sperry 
Products, Inc.; M. 
Vice-President, 
Curtiss-Wright Corpor- 
ation. 


George M. Williams, 
Vice-President. 
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William K. Ebel, Vice-President. 
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Institute Officers for 1944 


Fleet, President. 


Charles H. Colvin, 
Treasurer. 
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Elmer A. Sperry, Jr., Vice-President, 


Treasurer—CuHARLEs H. 
Cotvin, Director, Daniel 
Guggenheim School of 
Aeronautics, New York 
University. 

Chairman of the Council 
—Lustrr D. GARDNER. 

Administrative Com- 
mittee—Brnnsrtr H. 
Horcuupr, Executive 
Vice-President; R. 
Forman, Assistant to the 
President; 
R. Dsxtsr, Secretary; 
JosepH J. Mairan, Con- 
troller. 

Members of the Advisory 
Board for 1944 and new 
members of the Council 
will be announced in the 
March issue of the Ruviaw. 


Lester D. Gardner, Chairman of the 
uncil, 
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Bennett H. Horchler, Executive 
Vice-President. 


Gifts to the Aeronautical 
Archives 


A complete set of Aircraft Warning 
Service insignia was received from the 
Headquarters of the First Fighter Com- 
mand through the courtesy of Brig. 
Gen. Glenn O. Barcus. Insignia of the 
Chilean and Uruguayan air forces were 
presented through Headquarters of the 
Army Air Forces and Brig. Gen. Robert 
W. Harper. Thirteen badges and em- 
blems of air races and soaring meets 
from 1931 to 1940 were given by Earl 
R. Southee and Robert Southee. 

A colored print of the Grumman 
G-44 “Widgeon” was given by the 
Ranger Aircraft Engines Division of 
Fairchild Engine and Airplane Corpora- 
tion. A copy of W. J. Jackman’s 
Flying Machines, Construction and Opera- 
tion, Chicago, 1910, was received from 
Horace Keane. bibliographies, 
Post-War Aviation and Air Freight, 
were given by the Business Research 
Department of the Curtiss-Wright Cor- 
poration. Jose Garcia de Souza gave a 


Robert R. Dexter, Secretary. 
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copy of his Historico do Aero Clube do 
Brasil. 

A set of drawings of the Esjay Mili- 
tary Tractor, designed by R. J. Hof- 
mann and A. Stadleman of the Esjay 
Aero Company, Chicago, about 1912, 
was received from William B. Stout. 
A name plate from a Messerschmitt 
109, shot down in the Tunisian campaign 
at El Aouina, near Carthage, was given 
by Lt. G. H. Robinson. 

Earl R. Southee sent a name plate 
from the instrument board of a “Jenny.” 
A fabric bookmark made from a frag- 
ment of the balloon “Explorer II’ 
was received from T. M. Morgan. 

A collection of glider clippings was 
received from Arthur Sherwood, of 
St. Louis, adding to previous gifts made 
through Major Gen. James H. Doolittle. 
Aviation magazines were received from 
F. W. S. Locke, Jr., including an issue of 
the Southern Aviator which was not pre- 
viously in the collection. A complete 
set of its Production Improvement Bul- 
letins was received from the Curtiss- 
Wright Corporation. The LEclipse- 
Pioneer Division of Bendix Aviation 
Corporation gave 400 numbers of aero- 
nautical magazines. The Fairchild 
Engine and Airplane Corporation gave 
325 numbers of aeronautical magazines. 
A collection of magazines, including a 
file of the Air Commerce Bulletin, was 
received from the National Safety Coun- 
cil through Leon Palmer. 

Among the donors of other gifts were 
the Air Transport Association, British 
Information Services, General Electric 
Company, Pan American Grace Air- 
ways, Society of Experimental Stress 
Analysis, Thompson Products, Inc., 
United Airlines Transport Corporation, 
U.S. Department of Agriculture, Na- 
tional Bureau of Standards, Office of 
Civilian Defense, and the Aero-Medical 
Laboratory at Wright Field. 


New Corporate Members 


The following are brief summaries of 
the products and activities of companies 
that have recently become Corporate 
Members of the Institute. 


Aerojet Engineering Corporation, 
Pasadena, Calif., is a prime contractor 
to the Army Air Forces, to the Navy, 
and to private companies that have 
been approved by the appropriate 
agency of the Government. It is en- 
gaged in broad applications of jet 
propulsion. 


Ballard Aircraft Company, Inc., 
formerly the Hoosier Aircraft Com- 
pany, Inc., was incorporated in 1942 
with the long-range purpose of manu- 
facturing civilian airplanes in plastic 
bonded plywood, but its entire facili- 
ties are now devoted to war produc- 
tion. 

This company has manufactured 
and delivered aircraft components 
in wood and plastic bonded plywood, 
such as CG4 glider spars, spar flanges, 
turret-gunner seats, empennage as- 
semblies, and complete wing panels 
with ailerons and flaps. At present, 


George R. Forman, Assistant to the 
President. 


the company is engaged in extensive 
production of armament-training re- 
plicas and radio-training replicas in 
its plants located in Arthurdale, 
W.Va., and Elkhart, Ind. 

Numerous small parts have been 
manufactured by Ballard Aircraft 
in plastic bonded plywood. The 
company has designed many types of 
pneumatic presses and has found this 
method of press operation desirable 
for both cold and hot processes. In 
addition to the production activities 
mentioned, an experimental depart- 
ment is maintained. At present, this 
department is engaged upon an ex- 
perimental contract for the Govern- 
ment. 


Ryan Aeronautical Company of San 
Diego, Calif., has for more than 20 
years been active in the design, de- 
velopment, and manufacture of air- 
craft and assemblies, operation of fly- 
ing and technical schools, and organi- 
zation and operation of air lines. It 
is currently engaged in the design and 
development of a new and advanced 
type of combat airplane for the U.S. 


Joseph J. Maitan, Controller. 
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Per Fi / 


Tue face of a meter is disarming enough. It can tell the 
truth or it can bluff without any change of expression. | 
That’s why you must look to the maker of the meter— | 
rather than to the meter itself—for proof of responsibility 
and accuracy. If it is made right, it tells the truth. 


Boes measuring, metering, and testing instruments are | 
built for sustained accuracy*—to provide the sciences, the pro- | 
fessions, and the world of production with instruments of 
character—instruments that never bluff—instruments that 
are built expressly for the service they are expected to 


render and the circumstances under which they must operate. 


* SUSTAINED ACCURACY is not an casy quality to achieve. It 


must take into account all factors of use—must then employ the 
design, the alloys, the construction that infallibly protect an 
instrument against all threats to its reliable performance. Such 
instruments, obviously, must be built with performance—not 


price—in mind. We invite the inquiries of those who are interested 
in such standards. 
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NOW 
IMMEDIATE DELIVERY 


CHERRY RIVETS 


Today Cherry Blind Rivets are plentiful—five times 
as many rivets as a year ago. Deliveries are 
current to an increasing number of customers. 

In spite of this increase in our production, the 
quality of Cherry Rivets has been continually im- 
proved. Refinements in design and quality control 
have made Cherry Rivets more uniform—have im- 
proved their structural characteristics. 

Chances are you can save time and money by 
using Cherry Rivets in more of the hard-to-get-at 
places. New types of Cherry Rivets to meet special 
applications are being developed. Why not put 
your problems before our Engineering Service 


Department? 


* We can start shipment immediately 
on new orders for Cherry Blind 


Rivets and tools for applying them. 


CHERRY RIVETS, THEIR MANUFACTURE AND APPLICATION 
ARE COVERED BY U. S. PATENTS ISSUED AND PENDING. 


for Measuring, Metering © Testing Equipment 


THE W. W. BOES COMPANY, DAYTON, OHIO 
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Navy. It has supplied primary mili- 
tary trainers to the USS. Army and 
Navy and for use in many friendly 
foreign countries. Trainers of the 
PT-22 type are used at civilian con- 
tract flying schools. A seaplane model 
of the PT-22 has also been developed 
for instruction of pilots in water op- 
eration, and other models include the 
PT-25 plastic bonded plywood mili- 
tary primary trainer and the Dragon- 
fly short-range liaison observation 
plane for the U.S. Army. _ 

Through its Exhaust Systems 
Manufacturing Division, the com- 
pany is one of the largest manufac- 
turers of specialized engine manifolds 
and accessories and, while its new air- 
plane project is being developed, is 
supplementing its aircraft work with 
the production of bomber assemblies. 
Ryan manifolds are used to power 
turbosuperchargers, dampen exhaust 
flame, and transfer heat for carbure- 
tion, cabin heat, wing anti-icing, gun 
installation heating, and warming of 
surface controls. 


Simmonds Aerocessories, Inc., op- 
erating in conjunction with associated 
companies throughout the world, spe- 
cializes in the development, engineer- 
ing, and manufacture of aircraft and 
industrial equipment. The company’s 
manufacturing units are located in 
California, Vermont, and New York, 
with offices also in Montreal, Wash- 
ington, and Dayton. Simmonds’ 
products include automatic engine 
controls, spark plugs, mechanical 
push-pull controls, hydraulic accumu- 
lators and fuses, chronometric radio- 
sondes, and clips and fasteners. 

Advanced engineering and _ preci- 
sion manufacturing methods, together 
with constant interchange of informa- 
tion with associated companies, en- 
able the company to take an impor- 
tant position in the development of 
new products of all types. 


Sections and Branches 


Akron Section 


At regular monthly meetings for the 
last four months of 1943, papers were 
presented as follows: September 21, 
“Flight Test Procedure,” by V. S. 
Kupelian of the Goodyear Aircraft 
Corporation, Akron, O. October 22, 
“Meteorological Fronts and Aviation,” 
by P. O. Huss of the Daniel Guggen- 
heim Airship Institute. November 19, 
“Engineer’s Approach to Air Sickness,” 
by Robert Mayne of the Goodyear Air- 
craft Corporation. December 17, “Aero- 
dynamics in Border Fields of Aeronau- 
tical Engineering,” by John R. Weske of 
ty School of Applied Science, Cleve- 

nd. 


University of Alabama 
The University of Alabama Student 


Branch held its last meeting of the Fall 
quarter on December 8. The meeting 
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was featured by a talk on “Lofting 
Problems,” by William Sleeman, and 
the film, Wright Brothers Build for Air 
Supremacy, Elections for the Winter 
quarter were held during the meeting 
and the following were elected: Chair- 
man, John L. Potter; Secretary, Paul 
Comisarow. The applications of ten 
prospective new members have been 
submitted. 


Oregon State College 


At a business meeting on November 
3, 1943, the following officers were 
elected: Chairman, Harold B. Uhlig; 
Secretary-Treasurer, Raymond M. 
Lockwood. However, shortly after the 
election, Mr. Uhlig was called to active 
duty with the Army Air Forces. The 
election of a Vice-Chairman was de- 
ferred and, since the Seniors were un- 
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certain as to how long they would re- 
main in college, it was considered desir- 
able to elect a Junior to this position. 
During the 1942-1943 academic year, 
16 student members and former mem- 
bers of the chapter have entered the 
armed forces and nine of them are now 
in the Army Air Forces. The applica- 
tions of four prospective new members 
from the Junior class have been sub- 
mitted. 


University of Washington 


At a short business meeting on De- 
cember 8, James Briggs, a Junior, was 
elected Corresponding Secretary. An 
assessment of $0.25 each was decided 
upon, primarily to defray the cost of 
handling motion-picture films. It is 
planned to have either a speaker or a 
picture at each meeting in the future. 


News of 1.A.S. Members 


Roy G. Adamson is Assistant Chief 
Project Engineer in the Aircraft Division 
of Designers for Industry, Inc. 

Howard W. Barlow has been elected 
Chairman of the Aeronautics Committee 
of the Society for the Promotion of Engi- 
neering Education. 

Maurice S. Bernstein has enlisted in the 
U.S. Army. 

Seymour F. Bernstein has been com- 
missioned a Second Lieutenant in the 
Army Air Forces. 

Victor F. Boetel is now a Stress Analyst 
in the Fort Worth Division of Consoli- 
dated Vultee Aircraft Corporation. 

Clarence B. Brown, Jr., has received his 
commission as an Ensign and has been as- 
signed as Assistant Chief Draftsman & 
Technical Engineer in the Aircraft Arma- 
ment Unit of the U.S. Navy. 

William B. Champney is a Senior Aero- 
dynamicist in the Research Laboratories 
of the Airplane Division of Curtiss-Wright 
Corporation. 

John Christopher Dykes has gone to 
Egypt as Technical Officer of the British 
Airways Overseas Corporation at Cairo. 

Gibb Gilchrist has been appointed 
Chairman of the Texas Postwar Economic 
Planning Commission. 

Malcolm H. Gotterer has enlisted in the 
Army Air Forces. 

Eugene D. Grim has returned to college 
as a student at Kansas State College. 

Robert A. Holdahl has enlisted in the 
Army Air Forces. 

W. Wallace Kellett resigned on Decem- 
ber 31, 1943, as Chairman of the Board of 
Republic Aviation Corporation, but he 
will continue to serve as a member of the 
Republic Board of Directors. He is 
President of the Kellett Aircraft Corpora- 
tion. 

Paul Korody is now a Salvage Engineer 
with Westinghouse Electric & Manufac- 
turing Company. 

Sherman H. Lee has joined General Air- 
craft Corporation as Stress Engineer. 

Thomas A. D. Lehr has been promoted 
to Assistant Project Engineer in the Ja- 
cobs Aircraft Engine Company. 


Jerome Lederer, the new Chief Engineer of 
Aero Insurance Underwriters. 


Robert W. Lilligren has enlisted in the 
Army Air Forces. 

Rodger C. Lindstrom has joined the Air- 
craft Division of J. I. Case Company as 
Chief Structural Engineer. 

Felix Nagel is the new Chief Engineer 
of the Aircraft Development Corporation. 

Eli S. Newberger recently transferred 
to Taylorcraft Aviation Corporation as 
Assistant Chief of Structures. 

Thomas Francis Paniszczyn has become 
an Aerodynamics Engineer in the Forth 
Worth Division of Consolidated Vultee 
Aircraft Corporation. 

Roger A. Petrey has been commissioned 
a Lieutenant in the U.S. Marine Corps. 

Daniel R. Ranney recently enlisted in 
the U.S. Naval Reserve as a Student Engi- 
neer. 

Albert J. Rosenberg has entered the 
Government Service as Technical Con- 
sultant in the Division of Visual Aids of 
the U.S. Office of Education in Washing- 
ton. 
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For Complete, Accurate Tests of 
Aircraft Pumps of All Types 


-++ Vacuum and Hydraulic 


This Liberty Test Unit (Type 111) checks both vacuum and hydraulic 
pumps at speeds from 700 to 5200 R.P.M. For Vacuum Pumps, input 
suction and output pressure are shown directly in inches of mercury; 
air flow may be read from 0 to 50 c.f.m. For Hydraulic Pumps, input 
suction is shown in inches of mercury; output pressure on a 0-to-4000 
p-8.i. pressure gauge. Flowmeter reads from 1.5 to 12 g.p.m. hydraulic 
fluid. This Liberty test bench is ideal for permanent bases, rear echelon 
repair, check -ups, and for plane builders. Write for complete information. 


LIBERTY morors 


& ENGINEERING CORPORATION 
BALTIMORE-1, MARYLAND 


Copyright 1944, Liberty Motors & Eng. Corp. (7) 


MANUFACTURERS OF AIRCRAFT SERVICE TOOLS AND TEST EQUIPMENT 
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Earl P. Rothgeb joined Douglas Air- 
craft Company, Inc., as Liaison Engineer 
at the company’s Modification Center. 

Robert H. Scanlan is now a Senior 
Stress Analyst in the Eastern Aircraft 
Division of General Motors Corporation. 

Dean C. Smith has joined the executive 
staff of Fairchild Engine and Airplane 
Corporation and is in charge of develop- 
ment activities. 

Kenneth E. Smith is a Project Engineer 
in the office of Peter Altman, Consulting 
Engineer. 

Richard H. Stetson has been appointed 
Junior Passenger Agent for Transconti- 
nental & Western Air, Inc., at the Philadel- 
phia Airport. 

George Tankersley has been commis- 
sioned an Ensign in the U.S. Naval Re- 
serve. 

Luis F. Vasconez is now at the National 
Airport for Transcontinental & Western 
Air, Inc. 
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Kurt Wagenknecht has enlisted in the 
Army Air Forces as an Aviation Cadet. . 

William W. Wagner has joined Con- 
solidated Vultee Aircraft Corporation as a 
Stress Analyst in the Structures Depart- 
ment of the Forth Worth Division. 

Lt. Col. Raycroft Walsh, formerly Senior 
Vice-President of United Aircraft Corpora- 
tion, has been made a Vice-Chairman of 
the corporation. 

Vernon D. Westfall recently joined Mc- 
Donnell Aircraft Corporation as Engineer- 
ing Draftsman. 

Eugene E. Wilson had relinquished the 
office of President of United Aircraft 
Corporation in order to devote his entire 
time to his duties as Vice-Chairman of the 
corporation. 

Joseph A. Wisely has enlisted in the 
U.S. Navy as an Aviation Cadet. 

Robert P. Wold received his commission 
as an Ensign in the U.S. Naval Reserve. 


Members Elected 


The following applicants for member- 
ship or applicants for change of previous 
grade have been admitted to membership 
in the grades indicated since the publica- 
tion of the list in the last issue of the Rr- 
VIEW. 


Elected to MEMBER Grade 


Adams, Ralph D., B.S. in Ae.E.; De- 
signer, North American Aviation, Inc. 

Adamson, James McLeod, B.S. in 
M.E.; Structural Engineer, Consolidated 
Vultee Aircraft Corp. 

Albright, Penrose Strong, Ph.D.; Prof., 
University of Wichita. 

Bean, Arthur Douglas, Stress Analyst, 
North American Aviation, Inc. 

Beskin, Leon, Sr. Stress Analyst, Con- 
solidated Vultee Aircraft Corp. 

Biederman, Alfred, Instructor, Air- 
craft Instruments, University of Southern 
California; Mgr. & Engineer, A. Bieder- 
man. 

Bowers, Herbert Lee, B.Ae.E.; Chief 
Development Engineer, Bell Aircraft 
Corp. 

Bradley, J. R., Group Leader, Struc- 
tures Engineer, Goodyear Aircraft Corp. 

Bruchiss, Louis, Project Engineer, 
Group Leader, Simmonds Aerocessories, 
Ine. 

Collins, Duncan R., Group Engineer 
(Wings), Airplane Div., Curtiss-Wright 
Corp. 

Conners, James Milton, B.S. in Phys- 
ics; Power Plant Engineer, Grumman 
Aircraft Engineering Corp. 

Czerwinski, W., M. & Ae.E.; Chief 
Engineer, Canadian Wooden Aircraft 
Ltd., Canada. 

Decat, Robert, Owner & Pres., R. De- 
cat & Airsealand Aircraft, Inc. 

Edenquist, Arvid Gunnar, B.Sc.; Vice- 
Pres,, Kinner Motors, Inc. 

Finnimore, John Ronald, Asst. Chief 
Draughtsman, British Overseas Airways 
Corp., England. 

Germano, Frank J., D.C.E.; Assoc. 
Prof. of Engineering Mechanics, Louisiana 


‘State University. 


Gilmore, John Joseph, Supt. of Main- 
tenance, Transport Command, R.A.F. 

Hoskins, Edmund Emanuel, B.S.; Vice- 
Pres., Consolidated Engineering Corp. 

Kahn, Robert Frank, B.Ae.E.; Stress 
Analyst, Universal Moulded Products 
Corp. 

Lazarus, William Chester, B.S. in M.E.; 
Major, U.S. Army Air Forces; Director, 
Glider Project Unit, Exp. Engineering 
Div., Matériel Command. 

Love, Robert MacLure, Col., U.S. 
Army Ai« Forces; Deputy Chief of Staff, 
Air Transport Command. 

Marin, Joseph, Ph.D.; Prof. of Engi- 
neering Mechanics, The Pennsylvania 
State College. 

McDowell, William Woods, B.S. in 
C.E.; Technical Editor of Plane Tips, 
Technographs, The Glenn L. Martin Co. 

McFarlan, Ronald Lyman, Ph.D.; Di- 
rector of Research, Bulova Watch Co. 

Morrison, Robert Laurance, B.A.Sc.; 
Technical Rep., Airspeed (1934) Ltd. 

Robertson, james Mueller, Ph.D.; 
Asst. Prof. of Engineering Mechanics, 
School of Engineering, The Pennsylvania 
State College. 

Robinson, Victor, M.D.; Prof. of His- 
tory of Medicine, Temple University 
School of Medicine. 

Schwarzenbach, Jean Christophe, Prof. 
Deg. Ae.E.; Pres. & Gen. Mgr., U.S. 
Propellers, Inc. 

Sweet, Arthur Jeremiah, A.B.; Assoc. 
Airport Engineer, Technical Development 
Div., C.A.A. 

Van Thullenar, Clayton Francis, B.A.; 
Chief Forecaster (New England District), 
U.S. Weather Bureau. 

Wilson, Herbert A., Jr., B.S. in Ae.E.; 
Head of Full Scale Wind Tunnel, Langley 
Mem. Aero. Lab., N.A.C.A. 

Wisnicki, Boleslaw Paul, Ae.E.; Chief 
Designer, Canadian Wooden Aircraft 
Ltd., Canada. 

Woodward, Walter Ray, M.S. in M.E.; 
Research Aerodynamicist, Bell Aircraft 
Corp. 
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Transferred to MEMBER Grade 


Forney, Adrian Kenneth, M.S. in Ae.E.; 
Assoc. Aero. Engineer, Navy Dept., U.S. 
Navy. 

Nagamatsu, Henry Takeshi, M.S. in 
Ae.E.; Theoretical Research Aerody- 
namicist, Airplane Div., Research Lab., 
Curtiss-Wright Corp. 

Swanson, LeRoy Douglas, B.Ac.E.; 
Sr. Stress Analyst, The Glenn L. Martin 
Co. 

Zeitlin, Eli Arnold, B.S. in M.E.; Aero. 
Engineer, C.A.A. 


Elected to Industrial Member Grade 


Edgerton, John Warren, Account Exec- 
utive, Brown Brothers, Harriman & Co. 

Haring, Warren Frederick, E.E.; Megr., 
Flasher Sales Dept., Wallace & Tiernan 
Products, Ince. 

MacDonald, Grant, Pres. & Gen. Mgr., 
MacDonald Bros. Aircraft Ltd., Canada. 

Nuss, Melvin H., Secretary, Mer., 
Reading Municipal Airport. 

Scragg, George Henry, Director of Ad- 
vertising, The White Motor Co. 


Elected to Technical Member Grade 


Brewer, Chauncey Marble, Weight 
Analyst, Hughes Aircraft Co. 

Danias, Michael George, B.Ae.E.; 
Operations Engineer, American Export 
Airlines, Inc. 

Evans, John Francis, B.S.; Aerody- 
namicist, Bell Aircraft Corp. 

Graham, Glenn Erwin, B.Sc.; Project 
Group Engineer, Wichita Div., Boeing 
Airplane Co. 

Horwood, Edgar Miller, B.S. in M.E.; 
Preliminary Design Engineer, Boeing 
Aircraft Co. 

Jung, Gustave Kingman, M.E.; Engi- 
neer, Aerodynamics Section, Aircraft 
Div., Curtiss-Wright Corp. 

Marble, Theodore Francis, B.S. in 
M.E.; Stress Engineer, Sikorsky Air- 
craft Div., United Aircraft Corp. 

Mayne, Robert, B.S. in E.E.; Develop- 
ment Engineer, Goodyear Aircraft Corp. 

McAleer, William Kearns, B.S.; Proj- 
ect Engineer, Military Products Dept., 
Mine Safety Appliances Co. 

Mills, Frederick, B.M.E.; Research 
Analyst, El Segundo Div., Douglas Air- 
craft Co., Ine. 

Nielsen, Lars Creer, B.S. in M.E.; Jr. 
Engineer, Airplane Div., Curtiss-Wright 
Corp. 

Oberleitner, Paul, B.S. in C.E.; Jr. 
Engineer, Stress Analyst, Airplane Div., 
Curtiss-Wright Corp. 

Plaszczak, Thaddeus Roman, B.Sc. in 
Ae.E.; Lead Inspector, Consolidated Vul- 
tee Aircraft Corp. 

Provenzo, Nicholas B., Asst. Group En- 
gineer, Bell Aircraft Corp. 

Richard, George Joseph, B.S. in M.E.; 
Stress Analyst, Class A, Northrop Air- 
craft, Inc. 

Rozelle, Tracy Martin, Jr., Jr. Engi- 
neer, Airplane Div., Curtiss-Wright Corp. 

Snook, John D., Jr., U.S. Army Air 
Forces. 

Willard, Gordon Raymond, Major Lay- 
out Engineer, Lead Checker, Boeing Air- 
craft Co. 
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Transferred from Student to Technical 
Member 


Bialeck, Alvin Morton, B.Ae.E.; Aero- 
dynamicist, Fort Worth Div., Consoli- 
dated Vultee Aircraft Corp. 

Boatright, William Bromley, B.S. in 
Ae.E.; Engineering Asst., Factory ‘A,’ 
Lockheed Aircraft Corp. 

Brown, Sherwood Hulett, B.S. in Ae.E.; 
Aero. Engineer, Ames Aero.  Lab., 
N.A.C.A. 

Dickson, John Albee, B.S. in Ae.E.; 
Liaison Engineer, Georgia Div., Bell Air- 
craft Corp. 

Engel, William Newman, B.S. in Ae.E.; 
Private First Class, U.S. Army. 

Foester, Hallard Lewis, B.S. in Ae.E.; 
Detailed Draftsman, Consolidated Vultee 
Aircraft Corp. 

Gardner, Robert Elmer, Jr. Engineer, 
Research Lab., Curtiss-Wright Corp. 

Giarratana, Salvatore Anthony, B.A.E.; 
Aerodynamic Engineer, Hamilton Stand- 
ard Propellers Div., United Aircraft Corp. 

Gilbert, Charles Jan, B.S. in Ae.E.; 
U.S. Army Air Corps Engineers, Reserve. 

Glaza, G. Keith, The Dow Chemical Co. 

Guske, James Augustus, B.S. in Ae.E.; 
Aviation Cadet, U.S. Army Air Forces. 

Hollenberg, Harold Oscar, B.S. in 
Ae.E.; Officer Candidate, U.S.N.R. 

Keeney, Joseph, Jr., B.S. in Ae.E.; 
Apprentice Engineer, Pan American Air- 
ways, Inc, 

Kelley, Edward Frederick, M.S. in 
A.E.; Aerodynamicist, Consolidated Vul- 
tee Aircraft Corp. 

Kessler, George, B.A.; Stress Analyst, 
Hughes Aircraft Co. 

Lampert, Seymour, B.S. in Ae.E.; 
Instructor, Georgia School of Technology. 

Lieberman, William Sanford, B.S. in 
M.E.; Stress & Aerodynamic Engineer, 
Commonwealth Aircraft Co. 

McDonald, Lawrence Herbert, B.S. 
in Ae.E.; Ensign, U.S.N.R. 

Morduchow, Morris, B.Ae.E.; Re- 
search Fellow for N.A.C.A.; Polytechnic 
Institute of Brooklyn. 

Ness, Nathan, B.S. in Ae.E.; Jr. En- 
gineering Asst., Lockheed Aircraft Corp. 

Nowicki, Henry Theodore, B.S. in 
Ae.E.; Flight Engineer, Douglas Aircraft 
Co., Inc. 

Ross, Sol Alexander, B.S. in M.E.; 
Jr. Aerodynamics Engineer, Chance 
Vought Aircraft Div., United Aircraft 
Corp. 

Rowland, Arthur Edward, B.S. in Ae.E.; 
Structures Engineer, Aeronca Aircraft 
Corp. 

Scott, Roger Lewis. 

Simmons, Roger C., Engineer, Propeller 
Div., Curtiss-Wright Corp. 

Strass, Herbert Kurt, B.S. in Ae.E.; 
Instructor & Research Asst., Georgia 
School of Technology. 

Swanson, Jacob Barto, Jr., Aviation 
Cadet, U.S. Army Air Forces. 

Thorson, Harley Morris, Project Engi- 
heer, Northwest Airlines, Inc. 

Tischler, Asher, Engineer, Propeller 
Div., Curtiss-Wright Corp. 

Veeneman, Robert Stuart, B.S. in Ae.E.; 
Ensign, U.S.N.R. 

Wilson, Glen Parten, Jr., B.S. in Ae.E.; 


Engineering Trainee, Lockheed Aircraft 
Corp. 


INSTITUTE NEWS 


Elected to Affiliate Grade 


Rosenblum, Daniel D., Sergeant, U.S. 
Army Air Forces. 

Shen, Yuin Chien, M.S. in Ae.E.; 
Engineering Officer & N.Y. Liaison Of- 
ficer, Commission on Aero. Affairs, China. 


Necrology 


Francis Percy Hyde Beadle 


Francis Perey Hyde Beadle, an As- 
sociate Fellow of the Institute and 
Fellow of The Royal Aeronautical So- 
ciety, died suddenly on December 14, 
1948, in London, Ontario, Canada. 
He was Chief Aeronautical Engineer of 
Central Aircraft, Ltd., in that city. 

Prior to his connection with Central 
Aircraft, Mr. Beadle had held the office 
of Chief Aeronautical Engineer with 
The de Havilland Aircraft of Canada, 
Ltd., for a period of years. 


Second Lt. Joseph Brannon Dooley, Jr. 


Second Lt. Joseph Brannon Dooley, 
Jr., died on October 30, 1943, while on 
active duty with the Army Air Forces. 

Lieutenant Dooley was born in 
Amarillo, Tex., on September 29, 1920, 
and attended Amarillo Junior College 
from September, 1937, to June, 1938. 
This was followed by a course at the 
University of Texas from September, 
1938, to June, 1942, when he was gradu- 
ated with the degree of Bachelor of 
Science in Mechanical Engineering. 

In the same month he entered the em- 
ploy of Douglas Aircraft Company, 
Inc., at Santa Monica, Calif., as a stu- 
dent engineer and worked in various en- 
gineering groups, learning the functions 
and operations of each. In December, 
1942, he resigned to enter the Army 
Air Forces as an Aviation Cadet. 


Dr. James Henry Kimball 


Dr. James Henry Kimball, a Fellow 
of the Institute since 1934 and one of its 
founder members, passed away suddenly 
at his home in New York on December 
21. He had served as a member of the 
Council of the Institute from 1933 to 
1936, from 1938 to 1940, and from Jan- 
uary, 1943, to his death. He was a 
member of the Advisory Board in 1937. 
In addition to numerous other activities, 
he was the Principal Meteorologist of the 
U.S. Weather Bureau at New York, hav- 
ing been connected with that depart- 
ment since 1895. 

A native of Detroit, where he was 
born February 12, 1874, Dr. Kimball’s 
professional education included degrees 
as follows: Bachelor of Science, Michi- 
gan Agricultural College, 1912; Master 
of Arts, University of Richmond, Vir- 
ginia, 1914; Doctor of Philosophy, New 
York University, 1926; Honorary Doc- 
tor of Science, Michigan State College, 
1934. He had been awarded many other 
honors, including the following: Fel- 
low of the American Meteorological 
Society; Fellow of the American As- 
sociation for the Advancement of Sci- 
ence; Fellow of the American Geo- 
graphical Society; National Institute of 
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Social Sciences; Member D’ Honneur 
Lique Internationale des Aviateurs; 
awarded scroll of honor with gold medal, 
City of New York; Officer’s Cross, 
Order Polonia Restituta; Chevalier, 
Legion of Honor, France; Commanda- 
tore of the Crown of Italy. He also 
held memberships and honors in other 
scientific societies. 

In his capacity as meteorologist he 
had served in all parts of the United 
States and in the West Indies. He made 
great contributions to the advancement 
of the aeronautical sciences because of 
the information and advice that he gave 
to airmen and the assistance he ren- 
dered to many pioneer flights, including 
those of Admiral Byrd, Charles A. 
Lindbergh, Clarence D. Chamberlin, 
Roger Q. Williams, Lewis A. Yancey, 
and many others. In addition to his 
work in meteorology, Dr. Kimball 
carried on extensive research in related 
subjects and was the author of numer- 
ous books and articles on the subject 
of meteorology and its effects upon 
aeronautics. 

In an editorial on December 22, 1943, 
the New York Times paid the following 
tribute to Dr. Kimball: 

“There are many men who will re- 
gret the passing of Dr. James H. Kim- 
ball, head of the United States Weather 
Bureau in New York, but none more 
than the early ocean fliers whose lives 
depended on his judgment, or those who 
go down to the sea in ships in these dan- 
gerous times, and who often paid a 
last-minute call to his office. 

“He had many interests, and those 
in charge of all sorts of business that 
might be affected by weather sought 
his advice; but Dr. Kimball’s greatest 
pleasure probably came in applying 
his science of meteorology to make fly- 
ing safer. It was on his advice that 
Lindbergh took off for Paris after a 
rainy night. It was he also who gave 
the departure signal to Byrd and Cham- 
berlin on their transatlantic flights. 
Weather in its effect on aviation had 
been his hobby since the last war. 

“Frail in appearance, he had a sturdy 
soul, which sought and found vicarious 
adventure in his lofty room overlooking 
the harbor.” 


Personnel Opportunities 


This column is for the use of indi- 
vidual members of the Institute seek- 
ing new connections and organizations 
offering employment to aeronautical 
specialists. Any member or organiza- 
tion may have requirements listed 
without charge by writing to the 
Secretary of the Institute. 


WANTED 


Aeronautical Engineers urgently 
needed by Consolidated Vultee Air- 
craft Corporation, Fort Worth Divi- 
sion, to execute program of extensive 
development of large aircraft. Appli- 
cant must have technical training and 


al 
ot 
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r 
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not presently employed in essential 
war industries. Apply direct to 921 
Lamar Street, Fort Worth, Tex. 


Graduate Engineers for essential 
war work, opportunity for advance- 
ment and increased earnings. Aero- 
nautical experience not necessary. 
Must be citizen not employed in essen- 
tial war industry or have certificate 
of availability from the U.S. Employ- 
ment Service Office or War Man- 
power Commission of your area. 
Write direct, stating school, age, de- 
gree, experience, draft classification, 
and marital status to Consolidated 
Vultee Aircraft Corporation, Indus- 
a Training Division, San Diego, 

alif. 


Aircraft Engineers needed by a pro- 
gressive aircraft company with open- 
ings for group engineers to cover hy- 
draulics, landing gear, and controls. 
Also positions available for a materials 
and process engineer, service engineer, 
procedures engineer, and several air- 
craft checkers. Those presently em- 
ployed in essential war work need not 
apply. Airmail complete detailed 
information regarding education, ex- 
perience, salaries, former employers, 
age, family status, citizenship, draft 
status, in order that we may be able 
to evaluate your qualifications from 
the first letter. Higgins Aircraft, 
Inc., P. O. Box 32, New Orleans 6, 
La. 


Engineers— Aeronautical, Mechani- 
cal or Electrical; good opportunity 
available for designing and project 
development work. Must be citizen 
not employed in essential war in- 
dustry or have proper certificate of 
availability. Write, giving full par- 
ticulars including draft status to 
Box 212, Institute of the Aeronautical 
Sciences. 


Aircraft Power Plant Engineer by 
leading Aircraft Accessory Manu- 
facturer on exceptionally interesting 
and new developments, excellent pos- 
sibilities for the future with company 
located in Ohio and California. Ad- 
dress inquiries to Box 206, Institute 
of the Aeronautical Sciences. 


Aeronautical Engineers are being 
sought by the U.S. Civil Service com- 
mission for various Federal agencies 
whose activities are vitally necessary 
to the prosecution of the war. Par- 
ticularly needed are aeronautical engi- 
neers with experience in the design, 
research, and development of air- 
planes and related equipment. Engi- 
neers with a general knowledge of the 
aeronautical field can also be utilized. 
Agencies with the most critical needs 
are the Navy Department, the War 
Department, and the Civil Aeronau- 
tics Administration. Most of the posi- 
tions are in Washington, D.C., but 
some vacancies exist throughout the 
United States. Salaries vary in ac- 
cordance 


with the duties and re- 


sponsibilities of the positions and 
range from $2,433 to $5,228 per an- 
num (including overtime pay) for a 
48-hour workweek. 

Applicants may secure the Engi- 
neering Examination Announcement 
No. 282 and application forms from 
first- and second-class post offices; 
from Civil Service Regional Offices; 
or from the U.S. Civil Service Com- 
mission. Applications should be filed 
with the Civil Service Commission, 
Washington 25, D.C. 


AVAILABLE 


Engineer, Graduate, Aeronautical, 
and commercial pilot, over 5 years’ 
aircraft experience, including service 
as design, flight test, and project 
engineer, demonstration and check 
pilot, desires responsible position fur- 
thering use and expansion of this ex- 
perience. Available April. Address 
inquiries to Box 211, Institute of the 
Aeronautical Sciences. 


Aeronautical Engineer, B.S. in A.E., 
with 10 years’ experience in teaching 
Aeronautical Engineering and Engi- 
neering Mechanics, possesses valid 
A and E License. Desires position in 
University or Industry in South or 
Southwest. Address inquiries to Box 
210, Institute of the Aeronautical 
Sciences. 


Aeronautical Engineer, Brazilian 
M.8., M.I.T., returning home after a 
seven months’ tour of the U.S. Air- 
craft industry, desires contact with 
companies interested in development 
of South American Market. Address 
inquiries to Box 209, Institute of the 
Aeronautical Sciences. 


Aeronautical Engineering Execu- 
tive, age 42, 9 years’ experience in me- 
chanical and structural engineering; 
10 years’ well-rounded experience in 
aircraft design, manufacturing and 
service engineering, desires new con- 
nection with commercial aircraft 
manufacturer or air line as assistant 
chief engineer, chief designer or chief 
project engineer. Experience includes 
collaboration on both commercial and 
military aircraft. West Coast pre- 
ferred but willing to consider other 
location. Address inquiries to Box 
208, Institute of the Aeronautical 
Sciences. 


Aeronautical Engineer, B.S. in Phys- 
ics, 3 years’ experience aerodynamics, 
6 years’ miscellaneous production 
engineering. Desires position as re- 
search and development engineer with 
postwar private plane and helicopter 
manufacturer. Address inquiries to 
Box 207, Institute of the Aeronautical 
Sciences 


Aeronautical Engineer recently dis- 
charged Army Air Forces, formerly 
executive Chief Engineer and Con- 
sultant, desires new connections either 
permanent or consulting. Address 


inquiries to Box 205, Institute of the 
Aeronautical Sciences. 


Aeronautical Engineer, jy 
M.E. (Aero Option), with over 4 yeary 
experience in design and supervision 
wishes to become associated with g 
consulting engineer or group in the 
Philadelphia area. Address inquiries 
to Box 202, Institute of the Aero. 
nautical Sciences. 


Aeronautical Engineer, B.S. jp 
Ae.E., age 26, 2 years’ experience 
stress analyst and structural engineer 
with Navy Department; possesses 
valid commercial, instructor, instru. 
ment and 675-hp. ratings; 1,300 
hours’ time. Desires position involy- 
ing flight engineering and testing. 
Address inquiries to Box 200, In 
stitute of the Aeronautical S¢- 
ences. 


Graduate Engineer, 10 years’ prac. 
tical experience in design and develop. 
ment of aircraft armament including 
power-operated gun turrets;  50- 
caliber and 20-mm. fixed installations, 
Experience obtained with leading 
American and British Gun Turret 
Builders; desires position as Design 
Engineer or Executive with progres 
sive aircraft concern. Address in- 
quiries to Box 198, Institute of the 
Aeronautical Sciences. 


Aeronautical Engineering Execu- 
ive, Scottish born Canadian Citizen, 
age 42, 9 years’ experience, all phases 
aircraft engineering; 10 years’, me- 
chanical engineering; 5 years’, electri- 
cal engineering; 4 years’, marine engi- 
neering; desires responsible executive 
position; immediately available, will- 
ing to work anywhere in United Na- 
tions territory. Address inquiries to 
Box 195, Institute of the Aeronautical 
Sciences. 


Structural Aeronautical Engineer, 
20 years’ military and commercial 
aircraft engineering, including design 
supervision, liaison, and coordination. 
Desires responsible project or position 
as engineering representative on large 
cargo planes. Draft status does not 
effect change. Available in 30 days. 
Address inquiries to Box 194, In- 
stitute of the Aeronautical Sci- 
ences. 


Aeronautical Engineer, M.LT. 
graduate, age 37, 14 years’ practical 
and well-rounded experience on all- 
craft design, supervision, executive, 
wide organization background. Held 
positions as project engineer, assist- 
ant chief engineer, chief aeronautical 
engineer. Desires permanent p0sl- 
tion as chief engineer or similar. 
Willing to go into partnership. Loca- 
tion preferred, Los Angeles or ex- 
tended area, or South America. Ad- 


dress inquiries to Box 153, In- 
stitute of the Aeronautical Sci- 
ences 


Ins 


Individual 


Tuesd. 


1:30 p.m. 


Frederic | 


The Tren 
Divisi 
Resin Adh 
Perry 
Demagnet 
Mage 
The Use | 
Brew 


1:30 p.m. 


| 

Three Di 

Ene! 

Eng 

Prelimin 

Win 

Car; 

Flexural 

nesi 

The 
Plastic 

Sta 

Buckling 
Ed 

7:30 p. 
Traffic 

Ar 

Daylig 

te 

The Ce 

tr 

Aircrat 


me- 
ectri- 
engi- 
utive 
will- 

Na- 
es to 
itical 


neer, 
rial 


Institute of the Aeronautical Sciences 


Twelfth Annual Meeting 


FINAL PROGRAM 


The program below lists the papers presented at the Technical Sessions of the Twelfth 
Annual Meeting of the Institute held in New York, January 25-27, 1944. 


Individuals desiring preprints of papers for personal use should make their requests directly to the authors of the 


papers desired. Company library requests may be addressed to the Institute. 


Tuesday January 25 


AIRCRAFT PRODUCTION 
1:30 p.m. Room 401 
Chairman 
Frederic Flader, Airplane Division, Buffalo Plants, Curtiss- 


Wright Corporation 


The Trend of Wood Use in Aircraft—R. W. Hess, Airplane 
Division, Research Laboratory, Curtiss-Wright Corporation. 

Resin Adhesives for Aircraft—Henry Grinsfelder and Thomas D. 
Perry, The Resinous Products & Chemical Company, Inc. 

Demagnetization During Magnetic Particle Inspection—M. 
Mages, Magnaflux Corporation. 

The Use of Cast, Plastics for Aircraft Tooling—Leonard Weiss, 
Brewster Aeronautical Corporation. 


STRUCTURES 
1:30 p.m. Room 428 
Chairman 


Walter Ramberg, National Bureau of Standards 


Three Dimensional Analysis of Engine Mount Rings by a Strain 
Energy Method—Charles E. Mack, Jr., Grumman Aircraft 
Engineering Corporation. 

Preliminary Structural Analysis and Weight Investigation of 
Wings—Fletcher N. Platt, Fleetwings Division, Kaiser 
Cargo, Inc. 

Flexural Strength in the Plastic Range of Rectangular Mag- 
nesium Extrusions—F. A. Rappleyea and E. J. Eastman, 
The Dow Chemical Company. 

Plastic Bending—William R. Osgood, National Bureau of 
Standards. 

Buckling Loads of Beams or Plates on Continuous Supports— 
Edward Saibel, Carnegie Institute of Technology. 


AIR TRANSPORT 
7:30 p.m. Room 401 


Chairman 
John C. Leslie, Pan American Airways, Inc. 


Traffic Control Problems for Future Airports—M. G. Beard, 
American Airlines, Inc. 

Daylight Training of Pilots for Night Flying—J. G. Beebe-Cen- 
ter, L. Carmichael, and L. C. Mead, Tufts College. 

The Correlation of Aircraft Takeoff and Landing Characteristics 
with Airport Size—A. L. Morse, Civil Aeronautics Adminis- 
tration. 

Aircraft Hangars and Terminal Buildings of Reinforced Concrete 
—Charles S. Whitney, Consulting Engineer. 


MATERIALS 
7:30 p.m. Room 428 
Chairman 
George W. DeBell, Consulting Engineer 


High Strength Casting Alloy With Natural Re-aging Properties— 
Hiram Brown, Frontier Bronze Corporation. 

Parts from Metal Powders—Carl Claus, Bound Brook Oil-Less 
Bearing Company. 

Roll-Formed Sections of 24S and Alclad 24S Aluminum Alloy— 
Thomas H. Huff, Brasco Manufacturing Company. 

New Wrought Aluminum Alloys for Aircraft and New Temper 
Modifications of Present Alloys—D. A. Lawless, Reynolds 
Metals Company. 

Indium in Aviation—William S. Murray, The Indium Corporation 
of America. 

Engineering Applications of Design-Strengthened Materials— 
Dimitry E. Olshevsky, Aero Research Company, and 
Richard 8. Smith, Rigid-Tex Corporation. 


Wednesday January 26 


AERODYNAMICS, Part I 
1:30 p.m. Room 401 
Chairman 


Richard H. Smith 
Massachusetts Institute of Technology 


The Influence of Structural Deformation on Aerodynamic 
Characteristics of the Airplane—Alexander Flax, Airplane 
Division, Buffalo Plants, Curtiss-Wright Corporation. 

Fuselage Influence on the Airflow at the Propellers of a Multi- 
Engine Airplane in Yawed Flight—R. P. Harrington and 
Victor Zadikov, Polytechnic Institute of Brooklyn. 

Aero-Economics—James B. Kendrick, Lockheed Aircraft Cor- 
poration. 

Some Two Dimensional Adiabatic Compressible Flow Patterns— 
Hans Kraft and Charles G. Dibble, General Electric Com- 
pany. 

Drag of Airfoils in Grids of High Solidity—John R. Weske, Case 
School of Applied Science. 


RADIO AND INSTRUMENTS 
1:30 p.m. Room 428 
Chairman 
Alan G. Binnie 
Kollsman Instrument Division, Square D Company 


Flight Research Instrumentation of the Single Seat Fighter— 
Stephen B. Elggren, Bell Aircraft Corporation. 
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Development of Stall Warning Indicators—James George, Civil 
Aeronautics Administration. 

The Electronic Turboregulator—W. H. Gille and H. T. Sparrow, 
Minneapolis-Honeywell Regulator Company 

Aircraft Remote Controls and Automatic Controls—Richard M. 
Mock, Lear Avia, Inc. 

Measurement of Rate of Flow by Means of an Oscillating Vane— 
P. Weiller, Victor E. Carbonara, and Arleigh Van Nostrand, 
Kollsman Instrument Division, Square D Company 


ANNUAL BUSINESS MEETING 
5:00 p.m. Room 401 
Reports of Officers and Election of Council Members 


AERODYNAMICS, Part II 


7:30 p.m. Room 401 


Chairman 
R. P. Harrington, Polytechnic Institute of Brooklyn 


The Thermodynamics of Air at High Velocities—Neil P. Bailey, 
General Electric Company. 

Effect of Dive Brakes on Airfoil and Airplane Characteristics— 
Philip G. Blenkush, University of Detroit; Raymond F. 
Hermes, Aeronca Aircraft Corporation; and Merle A. 
Landis, Airplane Division, Curtiss-Wright Corporation 

Airfoil Theory for Flows of Variable Velocity—Rufus P. Isaacs, 
Hamilton Standard Propellers Division, United Aircraft 
Corporation. 


POWER PLANTS AND PROPELLERS 


7:30 p.m. Room 428 


Chairman 
George W. Brady 
Propeller Division, Curtiss-Wright Corporation 


Stability of a System Acted upon by a Plurality of Co-acting 
Automatic Controls—C. W. Chillson, R. J. Kochenburger, 
and P. J. Quinn, Propeller Division, Curtiss-Wright Cor- 
poration. 

Aircraft Powerplant Fire Protection—H. L. Hansberry, Civil 
Aeronautics Administration. 

The Theory of the Centrifugally Tuned Vibration Absorber— 
Ralph J. Harker, Hamilton Standard Propellers Division, 
United Aircraft Corporation. 

Application of the Variable Ratio V-Belt Principle in the Design 
of a Constant Speed Propeller—Lloyd H. Leonard, Aircraft 
Specialties Division, Zimmer-Thomson Corporation 

Propeller Design Requirements—H. M. McCoy, Propeller Labo- 
ratory, Engineering Division, Matériel Command, U.S. 
Army Air Forces, Wright Field. 


Thursday 


January 27 


AIRPLANE DESIGN 


1:30 p.m. Room 401 
Chairman 


Frederick K. Teichmann, New York University 


Soundproofing of Military Aircraft—Albert A. Arnhym, Solar 
Aircraft Company. 

Aircraft Industry French Technique 1941-42—Alex M. Gorfin, 
Matam Corporation. 

Structural Causes of Injury in Light-Aircraft Accidents—Hugh 
De Haven, Department of Physiology, Cornell University 
Medical College. 


Radiant Energy Exchange as a Factor in Airplane Cabin 
ing—F. W. Hutchinson and B. F. Raber, University: 
California. 

Directional Stability of Flying Boat Hulls During Taxiing—J, 
D. Pierson, The Glenn L. Martin Company. 

Impact Resistant Windshield Construction—G. L. Pigmg 
Civil Aeronautics Administration 


METEOROLOGY, PART I 


Session Prepared in Cooperation with the American 

Meteorological Society 

1:30 p.m. Room 
Chairman 


C. E. Buell, American Airlines, Inc. 


Causes of Nighttime Thunderstorms Over the Middle We 
Donald M. Crowley, Transcontinental & Western Air, 

Contribution to Nocturnal Instability by Advection—Lynn ] 
Means, University of Chicago. 3 

Methods of Estimating or Determining the Heights and Mot 
of Clouds—Charles F. Brooks, Blue Hill Meteorologig 
Observatory, Harvard University. 

An Approach to Quantitative Forecasts of Precipitation—A, 
Showalter, U.S. Weather Bureau. 

On the Significance of Correlations of Large Scale Circulatiog 
and Computation of the Correlation Coefficients—Irving 
Schell, Blue Hill Meteorological Observatory, Harval 
University. 

The Vertical Structure of the Atmosphere as Shown by Corts 
lation Studies—G. W. Brier, U.S. Weather Bureau. : 

Pressure Changes Due to Vertical Motion—H. A. Panofsk 
New York University. 


ROTATING WING AIRCRAFT 
7:30 p.m. Room 
Chairman 


R. H. Prewitt, Kellett Aircraft Corporation 


A Direct Method of Calculating the Maximum Rate of Clim 
Top Speed, and the Other Useful Performance : 
acteristics of a Helicopter in Powered Flight—Walt@ 
Castles, Jr., Georgia School of Technology. r 

The Response of Articulated Rotor Helicopters to Cyclic B 
Pitch Control—A. F. Donovan and M. Goland, Airplag 
Division, Research Laboratory, Curtiss-Wright Corpott 
tion. 

Aerodynamic Instability in Unbalanced Lifting Rotor Blade 
Reinhardt M. Rosenberg, Bell Aircraft Corporation. 


FILMS 


PV-2 Helicopter—Frank Piasecki, P-V Engineering Forum. 

The Sikorsky Helicopter—Igor I. Sikorsky, Sikorsky Air 
Division, United Aircraft Corporation. 

Recent Progress on the Bell Helicopters—Arthur M. Young 
Bell Aircraft Corporation. 


METEOROLOGY, PART II 
Session Prepared in Cooperation with the American 
Meteorological Society 
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